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THE GARTSIDE REPORTS.

The Gartside Reports are the reports made by the

Gartside Scholars at the University of Manchester. The
Gartside Scholarships were established in 1902 for a

limited period, by John Henry Gartside, Esq., of

Manchester. They are tenable for two years and about

three are awarded each year. They are open to males

of British nationality who at the date of the election

shall be over the age of eighteen years and under the age

of twenty-three years.

Every scholar must enter the University of Manchester

for one Session for a course of study approved by the

electors. The remainder of the time covered by the

Scholarship must be devoted to the examination of

subjects bearing upon Commerce or Industry in Germany
or Switzerland, or in the United States of America, or

partly in one of the above-mentioned countries and partly

in others, but the electors may on special grounds allow

part of this period of the tenure of the Scholarship to be

spent in study and travel in some other country or

countries. It is intended that each scholar shall select

some industry, or part of an industry, or some business,

for examination, and investigate this comparatively in

the United Kingdom and abroad. The first year's work

at the University of Manchester is designed to prepare

the student for this investigation, and it partly takes the

form of directed study, from publications and by direct

investigation, of English conditions with regard to the

industrial or commercial subjects upon which research

will be made abroad in the second year of the scholarship.

Finally, each scholar must present a report, which will

as a rule be published.

The value of a Scholarship is about ;^8o a year for the

time spent in England, ^^150 a year for time spent on

the Continent of Europe, and about ;{i"25o a year for

time spent in America.
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PREFACE.

The following report is the outcome of an investigation

of the chemical industries on the Continent and contains

the results of a tour undertaken from May, 1905, until

December of the same year, supplemented by subsequent

studies. During this period works were visited in

Belgium, Northern France, and Germany. The chapter

on patent protection is based on the writer's observations

whilst working in Berlin and London since the tenure

of the scholarship.

Although the chemical industries in the broad sense

of the term are dealt with in these pages, it will be found

that the manufacture of aniline colours and dyeing has

received more detailed consideration. This is due to the

writer's particular interest at that time in this branch

and the greater facilities he had for visiting works of

this character. On the other hand some branches of

chemical industry have not been considered at all owing

to difficulty of obtaining information and the scattered

location of the works.

The writer found that manufacturers were generally

willing to allow their works to be inspected after the

object in view had been explained. In cases where

permission to view the works was withheld it was

often possible to obtain much useful information in

conversation with the responsible heads of firms.

The author wishes to express his thanks to Professor
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S. J, Chapman for much encouragement and help

during the progress of the work, to Professor W. A.

Bone, F.R.S., and the late Mr. Bennett H. Brough for

introduction to an important steel works in Germany, to

Mr. Walker, His Britannic Majesty's Vice-Consul in

Lille, for much assistance in visiting works in France,

and to the Farbenfabriken Friedr. Bayer & Co., the

Manchester Chamber of Commerce, Dr. C. Richard

Bohm of Berlin, and the numerous managers of works

and others who gave him facilities for obtaining

practical information with regard to the subject of his

studies.

DULWICH,

October, 1908.
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CHAPTER I.

INDUSTRIAL DEVELOPMENT IN BELGIUM.

Principal Industries and their location—Li^ge and the

Valley of the Meuse—The Socidtd Anonyme John
Cockerill—The Li^ge Exhibition of 1905

—

Locomotives on the Belgian State Railways—The
Chemical Section at the Liege Exhibition.

Although Belgium is one of the smallest states in

Europe, its manufactures are of great importance, and
the exports per head of population exceed those of any
other civilized country. It is very densely populated,

and being particularly rich in minerals and inhabited by
people of great industrial activity, a study of its

economic conditions reveals many surprises to the

observer.

The chief industries of the country comprise the

following:—Coal; iron and steel; other metals; loco-

motives and machinery; glass, cement, textiles and
artificial silk, and others of less importance. The coal

districts lie in the neighbourhood of Mons, Charleroi,

Liege and Seraing. Iron and steel and minerals in

general are produced in the neighbourhood of Li^ge.

The woollen industry is at Verviers, and the cotton

industry at Ghent. Dyeing, the principal chemical

industry associated with textiles, is carried on at both

these towns. The important artificial silk factory of

Tubize has a reputation extending beyond the frontiers

of Belgium.

In the immediate vicinity of Li^ge there are a number
of iron works of great importance. Products of these

works consist of steel rails, girders, locomotives.
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machinery of the heavy type, rifles, revolvers, etc.

Ghent is well known for its iron works and cotton

industry, besides being a horticultural centre. Cement
works exist in various parts of the country, most of them
being comprised in a syndicate with headquarters in

Brussels, from whence production and export are

regulated. There are also a number of alkali works of

importance. These are controlled by the Solvay
Syndicate, manufacturing according to the ammonia
soda process also used by the large and important works
of Brunner, Mond & Co. in Cheshire. The manufac-
ture of fine chemicals is not carried on in Belgium to

any great extent, and in this respect cannot compare, for

instance, with the chemical industry of Germany, but a

small aniline colour works is operated successfully near

Brussels. In Brussels itself there is also a small

and well-organized factory, manufacturing medicinal

products.

Li^ge is situated in the centre of a very important

coal-mining and mineral district. There are many
large firms located on the banks of the river Meuse
whose products are well-known outside Belgium.
There are, for instance, the Societe Anonyme John
Cockerill at Seraing, the Societe Anonyme St. Leonard,
the Societe Anonyme La Marihaye, the Societe Anonyme
La Meuse, and others. The Societe Anonyme John
Cockerill build bridges, locomotives, ships, and other

steel constructions of this nature. They are also pro-

ducers in a large way of steel rails, armour plates and
machinery. The products are very similar to those of

Messrs. Krupp of Essen, although the latter firm are

much larger than the Societe Anonyme John Cockerill.

The John Cockerill works employed, in 1905, about
10,000 to 12,000 workmen. The works are situated at

Seraing, about five miles higher up the River Meuse
than Li^ge, the population being about 35,000 almost
entirely dependent on the firm of Cockerill. Another
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large iron works, situated between Seraing and Liege,

is that of La Marihaye. Here there are blast furnaces

producing pig iron and Bessemer furnaces for manufac-

turing basic steel. The products of this works consist

of steel rails, " I " beams, girders for bridge construction

and steelwork of this nature. England is an important

market for the produce of Belgian iron works.

The International Exhibition held at Liege in 1905

afforded the visitor an excellent opportunity of gathering

some idea of the industries of Belgium. Brussels is

the metropolis of Belgium and the seat of Government,

Antwerp is the commercial and shipping centre, but

Liege is the industrial centre of a large manufacturing

community. In the Belgian section of the Liege Exhi-

bition the machinery hall constituted the most important

exhibit. The largest individual exhibit was that of the

Societe Anonyme John Cockerill, the important firm

founded by John Cockerill, a man of Yorkshire extrac-

tion at the beginning of the 19th century. This firm has

risen to such eminence that it is only exceeded in

importance on the Continent by Krupp at Essen and

by Creusot in France. From the workshops of John
Cockerill in 1835 came the first locomotive which ran on

the Continental railways, and it is interesting to note that

it ran on rails produced by the same firm. There are now-

many firms in Belgium who manufacture locomotives.

The Belgian State Railways appear to distribute their

orders for locomotives among a number of Belgian

manufacturers, and in travelling about the country one

notices the name-plates of many firms on the engines.

Perhaps the name of John Cockerill appears most

frequently. No imported locomotives were seen any-

where in the country, although at Maestricht, across the

Dutch frontier, the name of a well-known English firm

was in evidence. The international express trains which

meet the boats at Ostend are usually provided with one

or more coaches of the International Sleeping Car
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Company. This firm was exhibiting at the Liege

Exhibition a fine example of their " trains de luxe " such

as are used in the European express services.

In bridge building, steel rails, and light railway

material Belgium is strong, and the export of rails,

girders, fish plates, etc., is very considerable.

Other important firms represented at the Exhibition

were the Societe Anonyme St. Leonard, Societe

Anonyme La Meuse—both of which firms are located at

Liege—and Carels Fr^res and Phoenix—both of Ghent.

In the Machinery Hall an imposing show was also made

by the German and French firms. British and American

firms were only represented in a small way.

In the chemical section, although a large number of

firms were represented, the exhibits consisted merely of

samples of their products enclosed in show cases.

Exhibits were shown by, amongst others, the Papeteries

Godin, the well-known paper manufacturers, the Remy
starch people of Louvain, the Societe Anonyme des

Produits Refractaires et Terres Plastiques of Seilles-lez-

Audenne, who had an imposing exhibit of acid-proof

stoneware and artificial stone for ornamental purposes.

The Portland Cement Syndicate also had a large stand,

and a very interesting and well-arranged exhibit was

provided by the Fabrique de la Sole Artificielle de

Tubize.
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CHAPTER II.

THE BELGIAN TEXTILE INDUSTRIES.

Sub-division oflabour in Belgium not greatlydeveloped—
The Socidtd Anonyme de Loth—Socidt^ Anonyme
de la Vesdre.

The principal characteristic of the textile industry in

the North of England is the fine sub-division of labour.

One factory will not only confine itself to spinning and
another to weaving, but each w ill spin a particular range
of yarn, or weave a certain limited range of cloth. This
fine sub-division of the industry is not met with to

anything like the same extent on the Continent. In

Belgium, although a certain amount of division of labour

exists, nevertheless the majority of the factories are self-

contained, and there are many who buy the raw material,

cotton or wool, and convert it by successive stages to

cloth, A place of this character is the Societe Anonyme
de Loth, near Brussels. It is situated about twelve

miles outside Brussels in the direction of Namur, and is

engaged in the manufacture of woollen goods. This
firm do both spinning and weaving, and sometimes also

their own dyeing, but when the works was visited no
dyeing of delicate or difficult shades was seen. The raw
wool is all bought in London, and comprises the

Australian and Argentine varieties. Besides being
manufacturers, this firm are also merchants, and export

to Spain, the United States, and South America, but

not to England. Presumably the high sub-division of

the woollen industry in Yorkshire permits the Yorkshire
manufacturers to compete advantageously with such a

Continental factory as the one under review, in which all
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the operations are carried out in one and the same

establishment. Much of the machinery used was

EngHsh, Bradford, Keighley and Preston manufacturers

being represented. There were also some Mulhouse and

Saone machines. The operations carried out in this

factory were as follows : the raw wool was first washed

in a long series of tanks in which the wool was raked

along on to rollers, from which it proceeded to the next

tank. After drying the wool was combed so as to form

a thick cable. It was then wound crosswise on large

bobbins, the cables being then combined and twisted so

as to form a single rope on one bobbin. It was then

spun into the form of thread. In the weaving shed

women were employed, earning about two francs per

day, superintending two machines, having young girls

as learners looking after single machines. There were

small sheds attached to the works for dyeing blacks and

dark shades with simple machinery. In the finishing

room the presses were heated by steam. The nap was

removed from the cloth by knives and rollers, a roller

brush being used to remove dust. Large stenters were

in operation in which the cloth passed both underneath

and over the machine, thus economizing space. The
stenter was provided with pins and not clips. The
engine was a large double cylinder machine of 700 horse-

power, manufactured by Carels Freres of Ghent, driving

a dynamo by means of cable. This firm employed about

2,000 hands. The locality of the Societe Anonyme de

Loth, away from Verviers, the centre of industry,

probably accounts for so many operations being carried

on in one and the same factory. In Verviers and other

centres there is more sub-division of labour.

At Verviers the Societe Anonyme de la Vesdre was

visited. This company employs about 700 hands, the

capital being about Frs. 1,500,000 of ordinary shares and

the same amount of debentures. The factory is occupied

in carrying out the following operations in connection
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with the manufacture of wool : Washing, extraction of

suint, carding, combing, bleaching, dyeing, slopping-

printing, and spinning. Like the other works in the

Verviers district, excellent water is provided from the

reservoir of La Gileppe. This very extensive reservoir

supplies the Verviers district with water of a particularly

good quality which requires no special treatment before

use in the boilers. A special feature of the La Vesdre

factory was the excellent arrangement and hygienic

conditions of the establishment. There were two steam

engines of 450 and 650 H.P. capacity respectively manu-

factured by Bollinckx of Brussels, one being used for the

combing department and one for the spinning. At the

time that the factory was visited, the wool trade in

Verviers was flourishing. The factory of La Vesdre

deal extensively in carded and combed wool, exporting

particularly to Germany. They also comb for their own

spinning requirements. A large quantity of raw wool,

Australian and Argentine was observed in the store-

room .
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CHAPTER HI.

THE CHEMICAL INDUSTRIES IN BELGIUM.

Aniline colours—Destr^e Wiescher & Co.—New System
ofHank Dyeing—Laboratoires Optima in Brussels

—

Sterilising medicinal products—The manufacture of

lint—Artificial silk—Soci^t^ Anonyme de la Sole

Artificielle de Tubize—Profits from artificial silk

—

Portland cement—The Cement Syndicate in

Belgium —Extension of Antwerp Docks.

The manufacture of fine chemical products is not carried

out to any large extent in Belgium, and therefore will

not bear comparison with that of Germany. Two
factories were visited in this branch. One of these was a

works producing aniline colours, Destree, Wiescher &
Co., located at Haren Nord, near Brussels. This firm

appeared to do a considerable trade in mixing aniline

dyes bought from German manufacturers. It sometimes

occurs that dyers and calico printers demand colours of a

particular shade in order that the operation of dyeing
may be simplified, and there is a considerable opening
for worlvs competent to mix the dyes so that the desired

shade may be produced without it being necessary for

the dyer himself to do his own mixing. The Haren firm

would appear to do a considerable business in this

direction for Belgian dyers, and in fact English dyers

also. Besides aniline colours a considerable quantity of

ultramarine is also produced. Some of the large

combines in the North of England were important

customers of this firm. There was also a considerable

export trade done to India. A particular feature of

interest in connection with this works, however, was a
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new type of hank dyeing initiated and developed by the

firm. The machine is intended for dyeing hanks

mechanically, an operation which is usually done by

hand. The hanks are rigged on frames and are

connected together in such a way as to form a complete

chain of hanks, each section being composed of about a

dozen parallel hanks. This is dyed in the machine,

which in operation resembles an ordinary dye jigger.

The chain of hanks with the frames is passed over

rollers through the dye baths and emerges through

squeezing rollers, and may be dried in position on the

frames.*

Another place visited was the Laboratoires Optima,

situated in Schaerbeck, near Brussels. It is a Societe

Anonyme with 1,000,000 francs capital, occupying new

premises erected in 1902. This is a very well conducted

works, and the class of products is similar in nature to

those produced by Burroughs Wellcome & Co. in

England, and Messrs. Bayer & Co., and others in

Germany. These products comprise serums and

medicinal extracts of various kinds, such as morphia and

strychnine. The firm makes a speciality in sterilized

products. Their customers include the hospitals, the

Army, the railways administration and pharmaceutical

chemists. In 1905 they did not occupy themselves with

the export trade, since they would have to compete wath

large and old-established firms. An apparatus was

inspected for sterilizing in the cold with carbonic acid at

a pressure of 50 atmospheres. This is required for a

certain type of serums. There was also an ingenious

apparatus for sterilizing at ioo°C. at a pressure of

150 atmospheres. In this case the product is sealed up

in a glass tube leaving an air space. The sealed tubes

are placed in a closed vessel containing water, and heated

to ioo°C. The pressure on the outside of the tube

• A complete account of this system of dyeing was published in the

Textile Rerortfer for Aii^ust, 190').
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compensates for the pressure inside the tubes so that

Hability of breakage is prevented. This method of

sterilizing is said to give excellent results, and a very-

similar method was seen in Germany at a large brewery

where bottled beer was sterilized for export to the tropics.

The filtration of the various serums was effected in small

presses containing about fifty filter papers.

This firm manufacture sterilized lint in large quantities.

This is usually first immersed in a bath containing phenol

and dried in an oven of special construction. It can also

be sterilized by heating with superheated steam at io5°C.

in an autoclave. For carrying the lint small waggons
were used, which can be run into the autoclave with the

charge of lint much in the same manner as the well-

known " Mather Bleach " apparatus.

Another simple method of sterilizing is to heat up a

package of the lint in tin boxes. These can then be

closed without it being necessary to touch the lint with

the hand. Much business is done in the manufacture of

medicinal products in tablet form. The factory was
excellently fitted up, each room being reserved for its

special apparatus and manufacture, and suites of rooms
arranged for a certain class of work, being completely

separated from other suites used for different work. The
employees were mostly girls dressed in neat overalls, and
the writer was informed that they give greater satisfaction

in work of this type than men on account of the careful

manipulation necessary, and because lower wages can be

paid.

Artificial silk is a product which has engaged the

attention of chemists for many years, but it is only

within recent years that it has been manufactured in

large quantities. An attempt was made some years ago
to manufacture artificial silk by the "Viscose " method
in England, but the attempt was not attended with

commercial success. It has been left to Continental

manufacturers to evolve a successful industry in this
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branch. The method generally employed on the

Continent is the Chardonnet process. In this method

cotton is dissolved in a mixture of nitric and sulphuric

acids forming nitrated cellulose. This is dissolved in

alcohol and ether, and the resulting solution of collodion

is squirted through fine capillary tubes of glass so as to

form threads. These are twisted or spun, if necessary,

to give the required strength. They are then passed

through a denitration process in order to render them

less inflammable. This product is extensively used as a

substitute for silk. Although it compares unfavourably

with natural silk in point of strength and durability, it is

superior to the latter in brilliancy of appearance. A
type of artificial silk which has become very important

consists of threads of large cross section resembling

mohair. This is used in manufacturing braids, ribbons

and trimmings, and the manufacture of this product

on the Continent is said to have greatly injured the

Yorkshire mohair trade.

A very successful factory producing artificial silk in

Belgium is the Societe Anonyme la Sole Artificielle de

Tubize. Every endeavour was made to obtain permission

to visit this factory, but without success. However, the

management at Brussels courteously gave some particulars

regarding the success of the industry. This firm com-

menced operations about the year igoo, and within five

years practically recovered in profits the whole of the

original outlay of capital. Both in Belgium andGermany

the principal firms associated with the manufacture of

artificial silk have been phenomenally successful. One

of the latest applications of artificial silk has been in the

manufacture of incandescent gas mantles by the " Cero-

firm " process.

An important industry in Belgium is the manufacture

of Portland Cement. There are, broadly speaking,

three kinds of cement—natural cement, iron cement and

artificial or Portland cement. All these grades are
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produced in Belgium. The natural cement is found in

the neighbourhood of Tournai. The deposit is simply

dried and pulverized. Its value or grade is determined

by chemical analysis and tests. In comparison with

ordinary Portland cement the natural variety is not of

great value. Iron cement is made from the slag pro-

duced as a bye-product in iron works. It finds a use in

the making of pavement-blocks. Artificial or Portland

cement is produced from clay and chalk. These are

mixed, the resulting product being dried and afterwards

burnt. The clinkers thus formed are pulverized and the

product sold as Portland cement.

A considerable number of cement works exist in

Belgium, and for the purpose of regulating the output

are united in a syndicate with headquarters at Brussels.

The combine is known as the Societe Anonyme de

Ciment Portland de Belgique. They had an imposing

show at the Liege Exhibition. The output of Belgium
in this branch amounts to about 700,000 tons annually,

and as the home consumption only disposes of about

100,000 tons per annum, there is a large surplus

for export purposes. The firms united in the above

syndicate have a convention with regard to the home
supply, but for export purposes each firm acts

independently. The syndicate does not control the

export trade because, when originally formed, several

firms having a large export trade would not share their

advantage with other firms doing no export trade at all.

Such, for instance, was the case with the North Portland

Cement Works at Turnhout, near the Dutch frontier,

with offices in Antwerp.

The writer interviewed some of the leading gentlemen

at Brussels and Antwerp, and gathered that the trade at

this period was in a prosperous state, the price at that

time being Frs. 29 per ton. With regard to competition

with English manufacturers, the freight between Belgium
and England rendered export to England impossible.
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There was competition, however, with British manufac-

turers in other markets.

In 1905 cement manufacturers in Belgium were

considerably interested in the proposals which had

been put forward for increasing the dock accommoda-
tion at Antwerp. It has been suggested that the

course of the River Scheldt might with considerable

advantage be altered so that the accommodation for

shipping could be largely increased. Antwerp would
thus be in a better position to compete with London and
Hamburg for its share in the shipping of Northern

Europe. The scheme would probably involve an outlay

of about ^5,000,000, and in the construction of the docks

Portland cement would, of course, be extensively used.

It is only natural, therefore, that the Portland cement
manufacturers should be greatly interested in supporting

this proposal of the city of Antwerp.
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CHAPTER IV.

TEXTILE INDUSTRIES IN NORTHERN
FRANCE.

Location of the Textile Industries—The Motte family

of Roubaix—The wool exchange—The Conditioning

House—Hannart Freres-Vve. Gaydet et Fils

—

Systeme Vigoureux— Cop dyeing— Motte &
Meillasoux—The smoke nuisance in Roubaix

—

Dyeworks of Emile Roussel—Wages in Roubaix

—

Indigo dyeing in Lille.

The industrial activity of France is located as far

as manufacture is concerned, in three principal dis-

tricts. The centre of these districts are Paris, Lyons,

and Lille. There are, of course, important industrial

communities outside these districts, and there are the

great vintage countries around Bordeaux and Rheims,

but this investigation is limited to the Department of the

Nord, and particularly to the industries situated in the

vicinity of Lille, Roubaix and Tourcoing. In this district

there are some highly important engineering, textile and
chemical factories. In the textile industry, spinning and
weaving of cotton, wool and linen is carried on.
" Lisle " thread derives its name from its association

with the town of Lille. The greater part of the linen

industry, however, is located at Armenti^res. Some fine

cotton spinning is carried on in the district, but woollen

manufacture is of greater importance. The great centre

for wool is Roubaix, which town has a just claim to be

considered the French "Bradford."

In connection with the textile industries there are, of

course, the important subsidiary chemical industries of



ON THE CONTINENT 15

dyeing, printing and finishing, and it is to these that the

attention of the writer was devoted more particularly.

Apart from the chemical industries associated with

textiles, there are some chemical works, engaged in the

manufacture of such products as alkali, sulphuric acid

and superphosphate manures. A well-known firm of

German colour manufacturers have a subsidiary

establishment near Roubaix. There are also factories

engaged in the refining of petrol and manufacture of

potash salts. Other works confine themselves to the

manufacture of the various chemicals used in the dyeing
and finishing of textile goods, which branch is a large

market for such products.

At Roubaix many of the woollen factories and dye-

works are controlled by the Motte family. M. Eugene
Motte, the head of the family, was, in 1905, Mayor of

Roubaix, and a member of the Chambre des Deputes for

that district. He himself is directly engaged in the

spinning industry, but members of his family are direc-

tors in many of the large dye works and textile factories

located throughout the district. Among the firms in

which the Motte family are interested may be mentioned
Motte et Meillassoux, and Motte et Delescluses, both of

which firms are dyers and finishers. The textile

industry in Roubaix appears to be well organized, and
possesses a wool exchange and conditioning house

besides a number of institutions controlling the interests

either of the masters or the hands.

The Wool Exchange is a small building situated in

the Central Square of the town, and although in size and
appearance it is not imposing, a considerable amount of

business is carried on there. The important Conditioning

House is controlled by the Chamber of Commerce of

Roubaix. The Conditioning House is a state institution

under the control of the Minist^re de Commerce at Paris,

and its function is to regulate and control the contracts

between buyers and sellers in regard to the quality of
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goods. The textile products which come within the

sphere of the Conditioning House are cotton, wool and
silk, both in raw condition and in yarn. The price paid
by the buyer to the seller is determined by the report of

the Conditioning House. On visiting the institution no
cloth or chemical products were to be seen being tested,

but there was a large quantity of combed wool, wool and
cotton yarn on cops, cotton in hanks and some silk.

It may be of interest to give some account of typical

operations carried out in the Conditioning House at

Roubaix. The system of testing combed wool is as

follows :—Each bale is weighed and the tare of the cover
cloth and packing deducted. Samples are taken for the

purpose of estimating moisture. As all the bales are

the same size, two tops are taken from each bale and
about six hundred grams withdrawn from each, a length
being taken from the centre and another from the

outside. The price for estimating moisture is 9 francs

per 1,000 kilos, of wool. This charge is usually divided
by the vendor and purchaser.

Cotton, wool and other yarns are also tested for

moisture in a similar manner, sample cops being taken
for this purpose. Various particulars, such as strength
of yarn, length of yarn on cop and elasticity can be
determined, if necessary, but the most important factor is

the moisture determination. The margin allowed for

moisture in the Roubaix trade is as follows :—Wool,
18-25 per cent.; cotton, 8-5 per cent.; silk, 11 per cent.

Large samples weighing 500 grams are suspended from
one arm of a balance of precision in an oven heated by
steam to 105° to ii5°C. Here the hanks remain until

there is no further decrease in weight. The percentage
of moisture is calculated and the equivalent amount of

wool with i8'25 per cent, of moisture determined. The
ovens and balances were of excellent construction, the

ovens being about four feet high, and the balances super-
imposed on the ovens another two or three feet. There
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were 48 of these machines all of the same type in the

moisture estimation room, and it was noticed that they

were all of Roubaix construction. The estimation of

moisture takes considerable time, and when work is

particularly heavy the preliminary drying is usually

carried out in a small oven of ordinary construction at a

lower temperature, such as 90°C.

Perhaps the largest dye-works in the North of France

is that of Hannart Freres at Wasquehal near Roubaix.

This works is said to be one of the most important and

best managed dyeworks in the world. The work is all

piece dyeing, chiefly in the woollen branch. Although

their customers are chiefly the merchants of Roubaix, a

considerable amount of business is stated to be done,

direct or indirect, with Bradford and Manchester. A
laboratory is attached to the works, two Mulhouse

chemists being employed. The firm are capable of

dyeing 18,000 pieces per day, and apparently have a

large turnover. It was found impossible to obtain

permission to look over this establishment.

A large dye-works visited in Roubaix in July, 1905,

was that of Vve. Gaydet et Fils. This works is occupied

in the dyeing of combed wool by the slopping printing

method which is known in France as the Syst^me

Vigoureux. The capital of this firm w^as Frs. 2,500,000,

and the daily output amounted to about 20,000 kilos. In

slopping printing the wool is printed rapidly in the form

of a thick loose cable by means of ordinary copper rollers

with oblique lines. In the subsequent spinning, the

printed and unprinted parts of the woollen fibre mix and

so form a greyish mixture, the shade being determined

by the distance apart of the printing lines on the rollers.

The Systeme Vigoureux was a speciality of Vve. Gaydet

et Fils. Another feature of interest in this works was a

special system of hank dyeing. The hanks were hung

on a large frame holding about 200 hanks, and the whole

was let down into a vat of the requisite size. The frame
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with the hanks was put into motion by simple mechanism

at the side of the vat, and even dyeing was assured

without any great attention. The frame and mechanism

being quite simple in construction, this method of dyeing

was particularly economical.

The combed wool w-as dyed in the form of tops. Tops

about one foot diameter were inserted in cylinders of

slightly larger dimensions and the dye liquor forced

through by means of pumps. A number of these

cylinders were usually arranged on a single spindle in

a vat of suitable size. The whole was covered with a

thick cloth in order to prevent the dye liquor from

spurting outside the machine on coming out of the

cylinders. Vve. Gaydet and Fils are said to be the largest

dyers of this particular class of work in the world.

Dyeing of wool in the combed form is, for certain

purposes, superior to piece dyeing, owing probably to

the fact that wool in the loose form after combing takes

the dye better than when the fibres are closely packed

together as they are in cloth.

Another feature of interest in this factory was a system

of cop dyeing for yarn, originated in Roubaix. M.

Louis Dumons, the patentee of this method of cop

dyeing, had an experimental plant in the works. The

method consists in forcing the dye liquor at the right

temperature with a perforated spindle through the mass

of yarn by means of a pump. The system is reversible,

the liquor being first forced from the outside into the core

of the spool and then back again in the opposite direction.

The cops are arranged to the number of several hundred

round the central pipe connected with the automatic

pump. The whole apparatus is very economical as

regards space, and requires little or no attention during

the actual dyeing operation. It was formerly a long

operation to remove the cops from the spindles. This is

now readily effected, the perforated spindles themselves

being made detachable. The dyeing takes from half an
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hour to two hours, according to circumstances. The

colour takes very uniformly, and the dyeing is said to

be superior to ordinary hank dyeing by hand. Vve.

Gaydet and Fils intended to instal this system for the

purpose of dyeing combed wool on the tops.

Another large works visited was that of Motte and

Meillasoux. This firm undertakes bleaching, dyeing

and finishing of cotton and wool in piece, cotton yarn

in hanks and also raw cotton and wool. Some hank

mercerizing is also carried out. Raw cotton and wool

was dyed in vats, and during the process a couple of

large rakes at each side of the vat kept the material in

motion. Cotton yarn was dyed in hanks in the ordinary

way by hand. For dyeing yarn black a machine was

used which pumped the liquor continuously through the

mass of yarn packed in a closed vessel.

A speciality of Motte and Meillasoux was the printing

of woollen pieces with special designs, causing the cloth

to look as though it had been woven from two different

colours of yarn. The wool printing machines, of which

three were working, were single colour machines. After

printing the cloth passed slowly through a heated

chamber, up and down, and finally came out dry. The
drying chamber was of German manufacture, fitted with

glass windows at each side so that progress in the interior

could be watched.

The bleaching of woollen cloth was effected by means

of hydrogen peroxide. Sodium peroxide was probably

used for manufacturing the hydrogen peroxide. Wool
bleaching is usually carried out by means of sulphur

dioxide, but this method is not permitted by the

municipal authorities of Roubaix on account of the

annoyance caused thereby. Why the municipal authori-

ties should be so strict on this particular subject when

they apparently permit black smoke to emerge from the

factory chimneys it is difficult to imagine. Some of the

factories in Roubaix were great offenders in respect to the
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emission of black smoke, but Motte and Meillasoux, being

equipped with mechanical stokers, did not pollute the

atmosphere like some of their neighbours. The bleaching

of woollen cloth is usually only necessary when delicate

shades are to be dyed. Before dyeing particulars are

sewn on the end of each piece, and the whole length is

passed through a washing bath. This removes much
gum and sizing used by the weavers. Only easy dyeing

colours were employed, Immedial Black being a

favourite. Drying in some cases was carried out by

revolving cylinders heated by waste steam, which was

afterwards conducted away to the open air.

Another dye-works visited in Roubaix was that of

Emile Roussel. This is a private firm like many others

in Roubaix, but is comprised in the general Syndicate of

French Dyers. Although this dye-works was not large,

a considerable amount of work was done, especially in

the summer seasons, dress goods for winter wear being

an important feature of the business. The goods were

mostly woollen of the shoddy type, some being entirely

shoddy. Brown shoddy was only dyed in very dark

shades. An interesting feature of the works was the

system of pressing. The press-room plant was worth

about 100,000 francs, the cardboard alone amounting in

value to about 25,000 francs. The boards were passed

through heated rollers and then laid by hand in the folds

of cloth. The packed material was pressed with an

ordinary hydraulic press for the requisite space of time,

a pressure of about 350 kilos, per square centimetre being

used. This firm had tried to introduce wool printing,

but without success. Two printing machines had been

installed but were now stopped. The experiment cost

the firm about ;^2,ooo in one year. The reason given

for this loss was that in France the market for wool

printers was not so large as in England, and it was

continually necessary to change the rollers and colours

executing small orders. It was therefore impossible to
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carry on the business at a profit. Some of the cloth

finished in this factory was exported to England, rolled

on a wooden board, but for the French market the goods

are merely folded and made up in packages about | metre

square. For each colour, special dyers were engaged,

earning 40 to 50 francs per week, part of the wages being

fixed and part commission per piece. There was also

a head dyer with a salary fixed by agreement. Ordinary

labourers received about five francs per day according to

ability. M. Roussel informed the writer that he always

engaged his men personally, and did not favour the trade

union class, because, generally speaking, in Northern

France the union men were difficult to deal with. The
"Syndicat des Ouvriers Teinturiers et Appreteurs de

Roubaix et Environs " is the dyers' trade union for this

district. It was said that this organization has a reputa-

tion for striking at the slightest pretext, and that their

relations with the masters were anything but smooth.

In the textile district of North France most of the

works are large concerns, and in this respect different

from the dyers of Elberfeld and Barmen in Germany
where many of the dyers are small proprietors employing

less than a hundred men. One of the French dye-works

visited, however, that of M. Obin, in the Rue des

Stations, Lille, was of the latter type. It was devoted

almost exclusively to indigo dyeing. In Lille and district

much linen and cotton cloth is dyed with indigo because

this material is used very largely by mechanics and

artizans for working clothes. M. Obin's factory was an

excellent example of the intelligent organization of

manual labour on a comparatively small scale .In spite

of the simple methods used and the comparative absence

of machinery the results obtained were distinctly good,

and M. Obin himself was an able chemist conversant

with all the latest developments in dyeing. AH the

indigo used was synthetic indigo purchased from the

German firms. It was sometimes bought in the form of
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paste, but usually in the form of small granules which

were ground into paste with water, the cost at that time

being about lo francs per kilo, of pure dry indigo. Before

dyeing, the pieces were immersed in bundle form, in

soaking baths made up of soda, caustic soda or malt

fermentation liquor in order to remove the materials

added to the cloth in weaving and to remove the pellicle

peculiar to the fibre. It also served the purpose of

thoroughly soaking the cloth with water in order that

the dye may be taken evenly. The method of dyeing

employed was to leave the pieces for a considerable

period of time in indigo vats of a particular strength.

The vats consisted of round brickwork pits sunk into the

ground and lined with cement, dimensions being about

four feet in diameter and six feet in depth. Ferrous

sulphate and lime were used for dissolving the indigo.

About lOO to 1 20 yards of material cotton or linen was
attached in zigzag fashion to a wooden frame suspended

over the vat from a pulley. The cloth was attached to

the frame at the selvage on bent nails with which the

frame was studded. This was let down so that the cloth

was entirely immersed in the vat. In order to economize

in dye-stuff, the cloth was first suspended in an almost

exhausted bath for twelve hours, it being usual to leave

the material in the vat overnight. The frame was then

raised and the cloth left to the air in order to oxidize the

indigo-white. The piece was then immersed in a bath of

greater concentration for a further length of time, the

process being repeated in accordance with the nature of

the material and the depth of shade required. It may be

mentioned here that linen is particularly difficult to dye
with indigo, and it is necessary to alternately immerse

the material in the vat and then leave it to oxidize in the

air for four or five days. When the cloth has almost

acquired the requisite depth of shade, it is finished off in

a mechanical dyeing machine until the desired shade has

been obtained. The concentration of indigo in these
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machines was, of course, greater than in the standard

immersion vats. After dyeing the cloth was treated in a

bath containing hydrochloric acid, in order to remove the

lime and oxides of iron, a final washing being necessary

in order to remove the acid. This method of dyeing,

although it requires a good deal of attention and manual

labour, is said to give very fast shades. It is, of course,

more expensive than ordinary mechanical dyeing.

The drying operation was carried out either at ordinary

temperatures in a room provided with ample ventilation

or in a heated drying chamber. In either case the cloth

was suspended on rafters in a lofty room. Drying by

ventilation is said to be better for linen cloth than the

usual cylinder method because the linen thread is thicker

in some places than in others, and when pressed by

drying cylinders it becomes unevenly polished by contact

with the metal. Moreover drying at ordinary tempera-

ture is preferable, because there is less risk of the cloth

being *' tendered " by any remaining acid. The cloth

was dressed with the usual finishing materials, such as

starch, gum, gelatine, dextrine, etc. Complying with

merchants' instructions, a considerable amount of

imitation work was executed ; for instance, a piece would

be partially dyed with indigo and then topped with a

blue aniline colour, and afterwards passed through the

indigo vat in order to give the appearance and odour

associated with indigo. Sometimes " Bismarck Brown "

was used to imitate indigo bronze. A special class of

work was done in re-dyeing workmen's overalls, a charge

of about 5d. or 6d. per garment being made.

A special machine employed at this factory was a

large press performing an operation very similar to

beetling. Rolls of cloth, after being dyed with indigo

were placed under a wooden frame heavily weighted with

cement blocks. By means of a lever attached to an

engine this weighted frame was made to pass backwards

and forwards so as to roll the cloth. This operation

produced a polish equivalent to a beetle finish.



24 CHEMICAL INDUSTRY

CHAPTER V.

CHEMICAL INDUSTRIES IN NORTHERN
FRANCE.

Socidt^ Anonyme des Etablissements Kuhlmann—The
contact process of sulphuric acid manufacture—

Eycken and Leroy—Manufacture ofsulphuric acid-

Manufacture of bisulphite of calcium—Petrol

refining—Raffinerie de Petrole du Nord—Bye-
products from wool—Manufacture of potash salts

—

Beet sugar residues.

The largest chemical works in theDepartmentof theNord
is the Societe Anonyme des Etablissements Kuhlmann.
This firm was founded in 1830, and now controls a

number of works, situated in the neighbourhood of Lille.

The products manufactured include sulphuric acid, nitric

and hydrochloric acids, superphosphate for agriculture,

copper salts for the vine growers, and other chemicals

of a similar nature. Carbonate of soda is no longer

manufactured on account of the effective competition

of other manufacturers employing the ammonia-soda

process.

In 1905 Kuhlmann's were experimenting with the

" Contact " process for manufacturing sulphuric acid,

but from outside information it appeared that the results

were not altogether satisfactory. The " Contact
"

process for manufacturing sulphuric acid was originally

developed on a large scale a few years ago by the

Badische Anilin und Soda Fabrik of Ludwigshafen, and
consists in passing a mixture of sulphur dioxide and

oxygen through heated chambers containing platinised
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asbestos. The heated platinum acting as a catalytic

agent effects the combination of the two gases producing
sulphur trioxide which passes out of the chambers in the

form of a fog. It is dissolved in sulphuric acid forming
fuming sulphuric acid from which the sulphuric acid

may readily be obtained by the addition of water.

Acids are not shipped to England from the North
French works for several reasons, on the one hand they

are difficult and awkward to transport causing freights

to be high, and on the other hand English prices in such

products are low. Moreover there is a good market in

the district, especially among the numerous bleach and
dye-works of the Department of the Nord.
The most interesting chemical works visited by the

writer in Northern France was that of Eycken and Leroy

at Wasquehal near Lille. This works is occupied in

manufacturing numerous chemicals employed in bleach-

ing and dyeing. These include acids, sulphates of soda,

potash, and aluminium, bleaching powder, bleach liquor,

acetic acid, barium peroxide, oxalic acid and oxalates,

sulphates and bi-sulphites, silicates, etc. A portion of

the works was not open to inspection because a number
of processes were being used which were not protected

by patents. It was possible, however, to make an

inspection of the sulphuric acid plant and the plant

devoted to the manufacture of heavy chemicals. The
processes employed were superintended by a very able

chemist who had received his scientific education in

Mulhouse. The sulphuric acid plant was excellently

equipped, being apparently more economical and better

adapted for its purpose than the usual sulphuric acid

works in operation in England. The lead chamber

process was used, and the chief differences between the

process as carried out here in North France, and the

method usually adopted in England were as follows:

Firstly, there were no nitre pots, 20% nitric acid being

introduced at the top of the Glover Tower with the
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mixture of chamber acid and Gay-Lussac acid. This
allows of a better regulation of the nitrogen element than

the older method involving the use of nitre pots.

Secondly, all the chambers were covered with a sub-

stantial tile roof, and protected on the sides by wooden
partitions. In this way, a more equable temperature is

maintained and the production per diem does not depend
upon the outside temperature, being practically the same
both in winter and summer. Thirdly, atomized water

was employed instead of steam. The water was intro-

duced into the chamber under pressure through platinum

jets which converted the water into a very fine spray.

The water was first filtered and then pumped through
the jets at a pressure of about lo lbs. per sq. cm.
Four or five of these jets were used for each of the first

two chambers but no water was introduced into the third

chamber. In order to introduce more water when
necessary additional jets could be put into operation or

the pump made to work at a higher pressure. However,
there was an installation for introducing steam in case

of breakdown of the atomized water installation.

Fourthly, instead of ordinary pyrites kilns, the " tier

system," consisting of superimposed shelves, was
employed. The charge consisted of crushed pyrites

and during the course of the burning the material was
raked from the upper shelves to those below. The
advantages of this process are greater regularity in

working and higher output of acid per unit of chamber
space. Fifthly, the gases from the chambers were
pumped to the Gay-Lussac tower at a uniform velocity.

A separate outlet direct to the Gay-Lussac was main-
tained in case of emergency resulting from breakdown
of the pump. Sixthly, an improved method of concen-
tration was used. The writer has been informed that

although the Webb process of concentration is theoretic-

ally very economical, there is much trouble owing to

the breakage of the glass vessels. If the glass vessels
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are replaced by porcelain evaporating basins, this diffi-

culty might be overcome. This was the process

employed at Eycken & Leroy's works. The basins were
arranged in an inclined flue made of stone. The stone

flue was made of acid-proof material and the fire gases

passed directly underneath, being afterwards led away
under shallow lead evaporating troughs containing

chamber acid. The chamber acid was led first into

leaden troughs and then into the series of basins situated

in the inclined acid-proof chamber. The acid running
away from the bottom basin was of 97 to 98 per cent,

strength which is the usual concentration obtained by
other methods. The breakage of basins did not amount
to more than one or two per month. The principal

advantages of this method of concentration are economy
in space and coal. Many of the improvements intro-

duced into the manufacture of sulphuric acid in Northern
France appear to be due in no small measure to the work
of Paul Kestner. This gentleman is a well known
chemical engineer in business in Lille who has made a

special study of the chemical industries existing in North
France.

In manufacturing nitric acid the distillation was
carried out at ordinary atmospheric pressure. The
vacuum process apparently did not meet with preference

here. Condensation was efi"ected by means of earthen-

ware pipes cooled by water and pots cooled by air.

Acids of all strengths were obtained, including water

white nitric acid. Sulphate of soda was manufactured,

according to the well known method with a closed muffle

furnace, hydrochloric acid being obtained as a bye-

product.

The hydrochloric acid was condensed by passing the

hot gases first into the series of earthenware vessels, and
afterwards up two towers. From the muffle the hot

gases passed first up two towers and then through the

series of earthenware vessels. In transporting hydro-
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chloric acid iron tanks lined with guttapercha were

employed.

Bi-sulphite of calcium was manufactured by the

following process. Sulphur dioxide was passed direct

from the kilns into water from which it was boiled out

so as to obtain it in a pure form and passed into water

containing calcium carbonate in suspension. The
sulphur dioxide acting on the calcium carbonate forms
bi-sulphite of calcium and the clear liquor was decanted

from the sediment. This liquor is much used in

Northern France for bleaching and sugar refining. It

is also used by brewers and others for arresting

fermentation.

In order to give some idea of the output of a typical

French chemical works the following figures represent-

ing the daily production of Messrs. Eycken & Leroy
may be quoted.

Pure sulphuric acid 20,000 kilos.

Sodium sulphate 12,000 ,,

Calcium bi-sulphite liquor... 5,000 ,,

The nitrate of soda used amounted to 6,000 kilos per

day. Most of the sulphuric acid manufactured was
employed by the firm itself in producing alum and the

various other chemicals. The bauxite used was obtained

in France. Sodium nitrate was imported from Chili via

Dunkirk. An electrolytic plant was employed for

manufacturing caustic potash, sodium hypochlorite, etc.

The power consumed by the electrolytic plant amounted
to 300 horse power.

Each department of the works was under the control

of a research chemist and the organisation appeared to

be extremely good. The sulphuric acid plant had been

working about five years, and the concentration plant

about four years; oxalic acid was manufactured from
potash and sawdust by a special method. Little export

trade was done except with Belgium and Italy.
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In considering the industries of North France, it must

be remembered that an artificial situation is created by
the fact that France has a protective tariff. By means

of this tariff it has been possible to create industries in

the country which would not otherwise exist. Petrol

refining is one of these industries. Apparently petrol

refining does not exist to any great extent in England

or Germany and it is solely the French tariff which has

created the industry in that country. On the crude

petrol itself a small duty is levied for the purpose of

registering the amount imported. On refined petrol the

duty is sufficient to keep out foreign refined petrol and

to make it pay to do the refining for the French market

in the country itself. One of the petrol refining works,

the Raffinerie de Petrole du Nord at Croix near Roubaix

was visited by the author. The crude petroleum is

obtained from America, Russia, and Roumania. The
oil is imported in tank steamers and pumped at the

harbour into tank waggons on rail. At Croix, the oil

is led from the tank waggons on the rails direct into the

works. In the works the transportation of the oil is

always done by pipes. Most of the petrol refining works

in France are syndicated for two purposes, namely, to

regulate prices and by union to exercise sufficient

pressure on the Government to keep the import duty of

refined petrol at a figure sufficiently high to make the

industry profitable.

In the distillation of crude petroleum the following

fractions are distinguished :
—

80° to ioo°C. light petroleum or petrol for auto-

mobiles, gas engines, etc.

100° to i5o°C. " Essence " a paraffin specially

adapted for ordinary hand lamps, and
150" to 200°C. paraffin for ordinary lamps and

lighting purposes.

Above 200°C. vaseline is obtained.

The product left in the retort consists of a carbonaceous
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residue something like sugar carbon. It is used for

manufacturing calcium carbide and some other purposes.

The above-mentioned products were realising in 1905
the following prices :

—
Automobile petrol ... 30 francs per 100 litres.

Hand-lamp petroleum 28 ,, ,, ,,

Ordinary lighting

petroleum 25 „
Petroleum carbon 50 francs per 100 kilos.

The vaseline was sold in the crude state to firms who
make a speciality of refining it. At the time that the

writer was in North France the petroleum syndicate were
faced with considerable opposition by the Compagnie
Industrielle de Petrole who have works at Rouen,
Toulon, Rochefort, and other places. This competition

decreased the price of automobile petrol from 45 francs

to 30 francs per 100 litres. The Raffinerie de
Petrole du Nord were fairly successful at this time,

although their profits were being diminished by the

competition. The works are fully engaged for ten

months in the year and are stopped for two months in

the summer when work is scarce owing to the decreased

consumption of lamp oil. During this interval repairs

in connection with the plant can conveniently be made.
In the Rafiinerie de Petrole du Nord there was a small

chemical laboratory under the control of the manager's
son who was works-chemist. He had been educated

at the University of Lille, where in fact most of the

engineers and technical men controlling the factories of

Northern France are trained. The principal work
carried out in the laboratory consisted of the determina-

tion of the specific gravity of the various oils, and
determination of flash point. The method adopted
throughout France for determinating flash point is as

follows : a small vessel in shape and size like an
ordinary spirit lamp is fitted with a thermometer;
passing over the wick and through the flame of the
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paraffin which is to be tested, there is a platinum wire

which is bent so that the ends come into contact with

the oil in the container of the lamp. When the lamp
is ignited the wire is heated which in its turn heats up
the oil in the container. As the temperature of the oil

increases vapour is formed which mixes with air and
ultimately forms an explosive mixture which is ignited

by the flame of the lamp. The small explosion which

takes place extinguishes the flame and the temperature

of the oil is then read on the small thermometer. This

indicates the flash point of the oil. For lamp oil, the

flash point in France must not be below 35°C.

In this particular establishment about forty men were

employed. The products of the French petrol industry

are placed on the market under fancy names, such as

" Alotricine," " Electricine," etc., but these names have

no particular significance.

Raw wool is always associated with a certain amount
of fatty matter resulting from the perspiration of the

animal. It consists of the potash salts of certain organic

substances and is known in England under the name
" suint," in France " Suane." In the process of

washing wool prior to combing, carding, and spinning,

these potash salts are extracted from the wool and in

former days no effort was made to put them to any

particular use. At the present time, how-ever, it is usual

to recover these salts in some form or other. Sometimes

the liquor from wool washing is evaporated down and

the residue calcined so as to form potassium carbonate.

A more economical method of wool treatment however

is to dissolve out the natural fat by means of suitable

organic solvents. In this form it is known as lanoline.

The solvent is recovered by distillation and can be used

again. Such a method is employed in Belgium by the

Societe Anonyme le Solvent Beige of Verviers. In

Germany also there is a large firm at Martinikenfeld

engaged in the manufacture of lanoline products.
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Inthe Department of the Nord the wool washing residues

are calcined with the formation of potassium carbonate.

At Croix, near Roubaix, there are works devoted almost
exclusively to the manufacture of potash salts. This is

the Societe Anonyme de Croix. As is well known there

is a large demand in agriculture for potassium salts as

fertilizers. The above-named firm was founded in 1868

and at present time employs about a hundred workmen.
The products manufactured consist of caustic potash,

potassium chloride, sodium phosphate, hydrochloric

acid, and other chemicals. The raw material is derived

principally from three sources : Wool-washing residues,

beet sugar residues, and salts from the Stassfurt

deposits. In the town of Croix there are the large wool-

combing works of Isaac Holden et Fils. Isaac Holden
came from Yorkshire and introduced the wool-combing
industry into France about the middle of the nineteenth

century. The works at Croix are still under English

management. The Societe Anonyme de Croix derive a

certain quantity of their wool salts from this firm. The
wool washing liquors are evaporated to dryness and sold

as such to the potash works. Here it is calcined, in

order to remove the superfluous organic matter and the

resulting product is potassium carbonate. This can

either be sold as such or converted into other potassium

salts.

Beet sugar residues, consisting of syrup from which
the greater part of the sugar has been extracted by
crystallisation, are also used for the manufacture of

potash salts. The material is calcined in much the same
way as the wool residues. When the beet crop is good a
considerable supply of beet sugar residues is thrown
upon the market. After several bad seasons, the beet

crop in 1905 was exceptionally good and the Soci^t^

Anonyme de Croix were expecting to derive the benefit.

When the beet crop fails and sugar residues are not

available in sufficient quantities, the potash salts manu-
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facturers keep their plant at work by purifying crude

potash salts obtained from the Stassfurt deposits.

Transport, however, is expensive, amounting to 30

francs per ton. Potash salts are used extensively in

the manufacture of soft soap, glass, and certain

artificial manures.

Potash salts are exported from North France to

England. Competition however is felt from the

chemical manufacturers utilising the Stassfurt deposits

on the spot. Lately the electrolytic process has been

developed and this form of competition is particularly

effective.
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CHAPTER VI.

INDUSTRIAL DEVELOPMENT IN GERMANY.

Rapid rise ofindustry in Germany —Electrical machinery

—Chemical industries—Application of science to

industry—Incandescent gas mantles—The world's

supply of thorium nitrate—The metal filament

incandescent lamps—The Tantalum lamp—The
Tungsten lamp—The growth of the Krupp firm.

The industrial development of modern Germany may
be stated to date roughly from the time of the Franco-

German War. The success of the German Army in

1870, coupled with the federation of the German States

which had already taken place, gave an impetus to trade

and industrial activity which has aroused the admiration

of the whole of the civilised world. Formerly an

agricultural country, the German Empire has come to

be regarded as one of the leading industrial nations of

the world. Whereas Great Britain at one time occupied

the leading position in the production of iron and steel

Germany has of late years produced these commodities

in greater quantities. In mercantile shipping great

progress has been made and such lines as the Nord-

Deutscher Lloyd of Bremen and the Hamburg-Amerika
line of Hamburg, are typical examples of Germany's

success in this direction.

In textiles, thriving communities have arisen in

Rhineland, Saxony, and Alsace-Lorraine. In the

electrical industry recent years have witnessed a

remarkable growth. Such firms as Siemans & Halske,
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the Allgemeine Elektricitats Gesellschaft, and others,

have become recognised as leading firms in the produc-

tion of electrical machinery. The German firms

compete successfully in neutral markets with the

products of English and American manufacturers.

In the chemical industries Germany has for some

time occupied a leading place. Aniline colours and

pharmaceutical products are supplied to all parts of the

world in large quantities by German manufacturers.

The ramifications of the German chemical industry

extend everywhere. Although England still continues

to be a very large producer of heavy chemicals such as

sulphuric acid, soda, tar, soap, etc., most of the finer

products are obtained from Germany. To what origin

this remarkable development in the German chemical

industry is due is not easy to decide. The Germans

appear to be particularly adept in applying the latest

scientific discoveries to manufactures and in bridging

over the gap between pure science and industry to the

best advantage. The persevering character of the

German, his powers of application, and capacity for

hard work, have made up for what he may lack in genius

and enterprise. Many of the larger works in Germany

are models of discipline, regularity, and orderly routine.

The habits of discipline inculcated by a few years of

military service in youth are no doubt responsible to

some extent for this careful organisation and excellent

discipline. Although the German appears in many

respects to be less enterprising than the Englishman

and the American, there are many instances which show

that he is not afraid of taking risks. Consider the large

outlay which the German chemical manufacturers make

for research purposes. This may be due to enterprise

or to faithful trust in science, but of its successful results

there can be no question. Some recent developments

have shown that the Germans are not wanting in enter-

prise when occasion demands. The introduction of the
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incandescent gas mantle and the metal filament lamp

are examples of this.

It is in the development of new industries that

Germany has shown a marked superiority over other

countries. The manufacture of aniline dyes which

has already been referred to and which is dealt

with in detail in later chapters, is perhaps the most

striking example of this superiority. It is a little over

half a century ago that the birth of this industry took

place and to-day the Germans practically control the

whole of the world's production. Other examples are

not wanting. Less than twenty years ago Auer von

Welsbach discovered that certain rare earth oxides might

be utilised for imparting luminosity to the Bunsen flame.

He invented the incandescent gas mantle and revolu-

tionised the whole aspect of gas lighting which at that

time was beginning to be seriously affected by the

competition of the incandescent electric lamp. The
incandescent mantle was the salvation of gas lighting.

It is true that Welsbach was a Viennese and not a

German, but it is in Germany that the manufacture of

the incandescent mantle has reached its highest develop-

ment. The mantles are to-day exported to all parts of

the world and this industry is a valuable asset for

Germany. There are, of course, large quantities of

mantles manufactured by the various subsidiary

Welsbach and other companies in countries foreign to

Germany, but nevertheless it is in Germany that the

industry has attained its highest development. More-

over the world's supply of thorium and cerium nitrates,

which salts are the basis of the incandescent mantle, is

obtained from Germany. The German manufacturers

interested in the production and utilisation of these

illuminating salts formed themselves into a combine to

control the world's supply. The raw material from

which most of the thorium is extracted is monazite sand

which is found in large deposits in Brazil. Two
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Americans, Gordon and De Freytas, obtained the

concession from the BraziHan authorities to work these

deposits and shipped the monazite sand to Hamburg.
It passed into the hands of the German Thorium
Convention who for some years have regulated the

supply and manipulated prices. Manufacturers of

incandescent mantles in other countries must for the

greater part of their thorium nitrate requirements be

dependent upon the German market.

A new and rapidly developing industry which has

many similar features to that of the incandescent gas

mantle is the manufacture of the metal filament

incandescent electric lamp. To the same inventor who
discovered the gas mantle we are largely indebted for

the new electric lamp. In 1898 Auer von Welsbach
introduced an incandescent electric lamp with a filament

of osmium in place of the carbon filament which had

reigned supreme during the two previous decades. The
Osmiumlicht Unternehmung in Vienna and the Deutsche

Gasgliihlicht Gesellschaft in Berlin developed the

osmium lamp on a large scale but no serious competition

was presented to the carbon filament lamp.

In 1905 Dr. von Bolton produced the tantalum lamp

which had many features to render it superior to the

osmium lamp. The tantalum filament is a drawn wire

possessing greater tensile strength than the brittle

osmium filament and is cheaper to manufacture and

more easily manipulated. The manufacture of tantalum

lamps on a large scale was undertaken by Messrs.

Siemens & Halske, the well-known electrical firm of

Berlin. They were fortunate in securing patent

protection amounting to a complete monopoly in this

manufacture, and the tantalum lamp has now worked

its way into electric lighting to the detriment of the

carbon filament lamp.

During the years 1903 to 1906 the tungsten lamp was

developed which bids fair to entirely modify the aspects
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of electric lighting in much the same manner as the

Welsbach mantle did in gas lighting. For the same
amount of current the tungsten lamp gives about four

times as much light as the carbon filament lamp and
twice as much as the tantalum. The principal inventors

responsible for the tungsten lamp are Just & Hanaman,
Blau, Kuzel, and Lederer, all of whom made their earlier

investigations in Vienna. The tungsten lamps are now
being manufactured in large quantities by some half-

dozen firms in Germany besides other firms in Austria,

France, Holland, and the United States. No important

inventions in regard to the manufacture of tungsten

lamps have so far been made in England, although the

lamps are being imported now in very large numbers.
The tungsten lamp has undoubtedly come to stay and it

appears likely that the manufacture in this country will

chiefly be carried out under licence from foreign

patentees.

One of the oldest and now the largest manufacturing

concern in Germany is the great firm of Krupp. This
firm is to Germany what Armstrong, Whitworth & Co.
are in England, Creusot in France, and Cockerill in

Belgium. Founded in Essen in 1810 by Friedrich

Krupp and subsequently carried on by his sons, Alfred

Krupp and Friedrich Krupp, the firm was on the death

of the latter in 1902 converted into a joint stock company
under the title Fried. Krupp Aktiengesellschaft, with a

capital of eight million pounds. The shares, however,

remained in the possession of the Krupp family. The
greater part of the work is carried out at Essen where
there were in 1905 over 33,000 people employed. The
firm also possesses large blast furnaces at Rheinhausen,
iron works at Magdeburg, shipbuilding yards at Kiel,

besides numerous collieries and iron ore mines in other

localities. The total number of persons employed by
the firm amounts to over 60,000. Germany is

mainly dependent upon the Krupp firm for her supply
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of war material, and other countries also take large

quantities of guns, and armour plate. Besides war

material a large business is done in rails, girders, wheels,

iron plates, tool steel, and other raw material for

engineers. At the works at Rheinhausen there were in

1905 six blast furnaces, three of which had a daily output

of 250 tons and three of 450 tons. The works at Essen

are of a colossal magnitude and form an interesting study-

in large scale organization. Except in the co-operative

stores managed by the firm no female labour whatever

is employed, and it is stated that all the employees are

of German nationality. The management of the firm is

vested in a board of twelve directors, ten of whom are

resident in Essen, one in Magdeburg, and one in Kiel.

It is not to be wondered at that Englishmen have

thought fit within recent years to give serious study to

German methods of industry and organization, and the

various commissions which have been sent to that

country indicate the respect which we as a nation are

beginning to pay to our German competitors. There

seems, moreover, to be a tendency lately to give greater

prominence to the study of the German language than

has been the case in the past. This is another indication

that we in England are beginning to study seriously the

competition which as a manufacturing nation Germany

will give us in the future.
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CHAPTER VII.

THE GERMAN CHEMICAL INDUSTRIES.*

Comparison between chemical industry in England and

Germany—The aniline colour industry—Photo-

graphic Chemicals—The Kartell system in the

colour industry—Organization—Research chemists

Technical travellers—Advertising.

The most striking difference between the chemical

industries of England and Germany is that in this

country we have mainly developed the inorganic branch

of the industry, whereas in Germany most success has

been achieved in the organic branch. We have been

and are still large producers of alkali, bleaching power,

glass, acids, and heavy chemicals in general. The
Germans, however, have attained a leading position as

manufacturers of aniline dye-stuffs, pharmaceutical

products, essential oils, and fine organic chemicals. It

is true that the raw material, coal tar, from which the

above organic chemicals are mainly derived, is produced

in large quantities in this country owing to our abundant

supplies of coal. Nevertheless a large proportion of

this production is exported to Germany where it forms

the basis of their important industry. Our dyeing and

printing industries are almost wholly dependent on the

German supply of artificial dye-stuffs, the home
production being quite inadequate to supply the

demand. The immense profits which the German
manufacturers have drawn for many years from the sale

*Most of the subject matter of this article was dealt with in an article

on the German chemical industries published in the " Times Engineering
Supplement" on July 15th, 1908.
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of colours in England are out of all proportion to the

relatively small profits derived from the sale of coal tar

and its intermediate products by British firms.

The most important branch of the chemical industry

in Germany is the manufacture of aniline dye-stuffs.

Although " mauve," the first aniline dye-stuff pro-

duced, was discovered by the late Sir William Perkin

in England, a little over half a century ago, and the

manufacture of this colour and alizarin was carried out

in this country, the development of the industry to its

present standard of perfection is due almost entirely to

the Germans. The German manufacturers have now
acquired almost an absolute monopoly of the whole

aniline colour industry. The remarkable success which

they have achieved in this branch appears to be largely

due to their appreciation of the advantages to be derived

from chemical research and the measures they have taken

to effectively protect their discoveries by patents.

An important class of fine chemicals manufactured

solely in Germany is that of photographic developers.

The German chemical manufacturers have secured in

this branch of manufacture an absolute monopoly of the

production. The large quantities of pyrogallol, hydro-

quinone, para-amidophenol, metol, and amidol used by

photographers in all parts of the globe are produced in

Germany. These developers form a lucrative subsidiary

manufacture for several of the large colour firms. For

instance, the use of para-amidophenol as a photographic

developer was controlled by the patents of the Actien-

Gesellschaft fiir Anilin-Fabrikation, of Berlin, who
placed an alkaline solution of this body on the market

under the name of " Rodinal." This developer is

known wherever the art of photography is practised.

Another large firm, the Chemische Fabrik auf Actien

vorm. E. Schering, have acquired a reputation for the

manufacture of pyrogallol. Other firms who manufac-

ture photographic chemicals are E. Merck of Darmstadt,
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J. Hauff & Co. G.m.b.H. of Feuerbach, and the Farben-

fabriken Fried. Bayer & Co. of Elberfeld. The well-

known colour manufacturers, Meister Lucius & Briining,

have lately developed the production of certain dye-stuffs

which are used for sensitizing photographic plates to

the red and yellow rays. There seems to be no doubt
that considerable profit is derived from the manufacture
and sale of these fine organic products, especially when
it is remembered that the raw materials exist in large

quantities in the works producing dye-stuffs. Photo-
graphic plates and papers are also produced on a large

scale in Germany, but this manufacture is also carried

on successfully in England, France, and the United
States.

Referring now more particularly to the colour

industry in Germany, it appears that the greater

proportion of the world's supply of dye-stuffs is

manufactured by a few large firms comprised in two
groups. There are a number of smaller firms outside

these two groups also engaged in the manufacture of

colours. A working agreement exists between the

members in each group in order to effect desirable

economies. One firm, for instance, may be especially

strong in producing certain chemicals owing to posses-

sion of master patents or particularly efficient plant.

The convention provides that this firm shall have a
complete monopoly in the manufacture of this product
or class of products, but each of the other members of

the group stock and sell these products for the conveni-

ence of their customers obtaining their supplies from the

firm permitted to hold the monopoly. Under this

arrangement customers are not encouraged to deal with

rival firms and in fact are themselves unaware of the

actual origin of many of the products they buy. For
instance, some of the German firms include indigo on
their price lists, but the actual production of this colour

is limited to one or two firms who hold the monopoly.
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These inter-working arrangements between the large

colour firms tend to greater economy and of course

larger profits. In spite, however, of these agreements

there is still considerable rivalry between the manufac-
turers comprising each group, and the interests of each

manufacturer are jealously guarded by the selling agents

both in the home and foreign markets.

The control of the large chemical works in Germany is

mainly vested in the hands of chemists, and it is com-
paratively rare to find purely financial and commercial

men taking any large share in the management. This

being the case, the chiefs are fully alive to the importance

of new developments and inventions, and can take a

larger interest in the organization of the works than if

they were merely concerned with the commercial side of

the undertaking. Even the selling branches are

reinforced by technical men, who understand the produc-

tion and properties of the various colours, and are

therefore able to advise buyers to better advantage than

would be the case if they were non-technical men. They
are also able to discover and develop new outlets for the

firm's products.

The organization of all the large German chemical

firms is carried out on very similar lines, and one of the

characteristic features is the large amount which is

annually devoted to research purposes. Research

chemists are employed whose duties are to discover new
products and to improve existing methods of manufac-

ture. These men come from the Universities and

Technical High Schools direct to the works, being

engaged at a comparatively small salary, and their future

success is dependent upon their inventive ingenuity and

the ability with which they are able to apply their

scientific knowledge to manufacture.

A very successful scheme which has been adopted by

all the large German colour works is that of marketing

their products themselves. By selling colours direct to
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the consumer they are able to keep in intimate touch

with his requirements. In most countries where

chemicals are largely employed, the colour works have

their own agents in direct touch with the consumers.

In this country the selling organizations consist in

several cases of limited companies, the capital of which

is ridiculously small compared with the large annual

turnover. The principal consumers are dyers, calico

printers, wall-paper manufacturers, etc. The selling

agents usually receive a small percentage on the total

sales, and they are generally engaged to work for their

own particular firm and no other. The market for dye-

stuffs is very carefully nursed. Technical travellers are

employed whose duty it is to instruct consumers as to the

best way to use the firm's colours. The technical

traveller is often the means of bringing substantial orders

to the firm of which he is a member. For instance, a

large dyer having little technical training himself and

relying upon foremen who do not understand the

chemical principles involved in the art, is often faced

with difficulties, the solution of which mean the saving

of a considerable amount of money. If a technical

traveller can overcome some difficulty for a customer he

will generally be rewarded by receiving a substantial

order for the goods which his firm produces.

The technical travellers are usually of the nationality

of the country whose market they are watching and

developing. They are in most cases qualified chemists

who have spent some months of probation in the experi-

mental laboratories of the firm in Germany. Afterwards

they are appointed to a centre, and visit firms in the

district, demonstrating the value of the products which

they have to sell. When a new colour is placed on the

market it is the duty of the technical salesman to explain

its nature and advantages to the customers. If a rival

firm places new colours on the market they can point

out to the customers how to effect a similar result with
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existing colours of their own manufacture. In these and

similar ways they are able to promote the interests of the

firm with whom they are employed.

Apart from fostering the market by the employment of

technical travellers, most of the colour firms spend

considerable sums annually in advertizing. Handbooks

with dyed and printed samples and precise instructions

how- the dyes and other chemical products are to be used

are issued periodically and sent round to the customers.

Some dyers say that the instructions in these handbooks

generally err in recommending the use of a larger

quantity of a dye-stuff than is actually necessary, but

most large dyers and printers in this country have their

own chemists who are independent of the instructions

issued by the colour manufacturers, and are therefore

in a position to advise their employers where the colours

should be bought. It is in fact highly important for the

large dyers and printers to be able to rely upon their

chemists in order to buy and use drugs on an economical

basis.
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CHAPTER VIII.

A GERMAN COLOUR WORKS

:

THE FARBENFABRIKEN FRIEDR. BAYER & CO.

OF ELBERFELD.

History of the firm—The works at Elberfeld and

Leverkusen—Products manufactured—Conferences

—Printing and lithographing department

—

Description of the Leverkusen works—The Azo
department — Pharmaceutical department — Re-

search laboratories—Patent royalties—Agents'

conferences—Entertaining customers.

One of the most successful firms in Germany engaged in

the manufacture of colours and pharmaceutical products,

is the Farbenfabriken Friedr. Bayer & Co. of Elberfeld.

This chemical works may be regarded as typical of a

number of similar concerns engaged in the same branch

of industry. The firm was originally founded by
Friedrich Bayer in the year 1850 at Elberfeld on the

banks of the Wupper. In 1881 it was registered as an

Aktiengesellschaft under the name Farbenfabriken

vorm. Friedr. Bayer & Co. Originally natural colours

were dealt with, but with the rise of the artificial dye

industry they commenced in i860 to manufacture

magenta. The manufacture of alizarine and allied

colours was started in 1871, and later a large number
of dye-stuffs and pharmaceutical products were included

among the products manufactured.

Although the works occupy a large area in Elberfeld,

on both sides of the River Wupper, it was found in
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1891 to be impossible to obtain sufficient land in the

immediate vicinity of the works to permit of the consider-

able extension which the progress of the company
necessitated. A large site was, therefore, acquired at

Leverkusen, which is about five miles north of Cologne

on the right bank of the Rhine. The new works at

Leverkusen has been planned on a huge scale. Ample
provision has been made for the enlargement of the

existing plant for many years to come. The headquarters

of the firm and offices still remain, however, at Elberfeld,

although a large part of the production is gradually

being transferred to Leverkusen.

The present prosperity of Elberfeld is in no small

measure wrapped up wdth the success of the Bayer

Company. This town is the headquarters of the

well-known Bergische-Markische Bank, which has

developed from modest proportions to its present

successful position simultaneously with the growth of

the Bayer Company. Branch works exist at Schelphoh

in Liineberg, at Moscow, and at Flers, near Roubaix in

France, and works are now being erected in England at

Port Sunlight in order to conform with the provisions

of the Patent and Designs Act of 1907.

The products manufactured by this firm still continue

to be chiefly dye-stuffs, of which the following classes

may be mentioned : Benzidine colours for direct cotton

dyeing, such asbenzopurpurine, chrysamine; diazotising

colours, para-nitraniline, etc. ; wool dyes, such as azo

fuchsine, fast green, and the diamond blacks; alizarine

colours, especially alizarine blues ; sulphur colours for

cotton dyeing developed within recent years, such as

Katigen Black-brown, Katigen Green, and Katigen

Indigo.

A very important branch now being extensively

developed is that of pharmaceutical products, such as

Phenacetine, the well-known antipyretic, Sulphonal, and

Trional, lodothyrine, Salophen, Aspirine, etc.
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A profitable branch has also been introduced in the

manufacturing of invalid's and infant's food under the

name Somatose. The output of this product is very

large. The raw material for this is a bye-product

obtained in the manufacture of meat extract consisting of

the fibrous material of the meat. It comes in large

quantities from Argentine.

Another branch consists in the manufacture of photo-

graphic chemicals, such as Edinol, which is a photo-

graphic developer, and Acetone-Sulphite.

Much research work is carried out in connection with

dyeing and printing. Conferences are held daily at

which new processes and inventions are brought before

the staff and discussed with reference to their value to

the firm. Enquiries, difficulties and problems are con-

tinually being received from customers in all parts of

the world, and the duty of this department is to give

the customers such information as is likely to be of

benefit to them, and indirectly to the firm.

Bayer's have large printing departments of their own
for making pattern cards, pamphlets, books, labels, etc.,

which are required in large quantities. Particular

attention is paid to the subject of labels in order that

they may be able to identify their products in case of

necessity. Other manufacturers sometimes imitate the

labels, and in order to easily detect imitation special dyes

are occasionally employed for printing or lithographing

the labels and wrappers which are then easily recognized.

For foreign markets labels are printed in the particular

language of that country, even in Chinese and Japanese.

If the printing is so extensive that it cannot be carried

out conveniently in the Elberfeld works it is sent to

Leipsic.

The works at Leverkusen cover an estate of about

448 acres, and there is a large open district in the

neighbourhood allowing for a further extension and the

creation of a garden city for the workmen and employees
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of the firm. Bayer's works at Leverkusen is certainly

one of the best organized chemical establishments in the

world. About 3,500 people are employed at Leverkusen"

'

alone, and the works are of such a gigantic nature that

this number seems to be lost when a visitor is shown
through the works.

The various establishments in the Leverkusen works
are set out in streets, some of which are named after

distinguished chemists. The writer remembers passing
through Bunsenstrasse, Liebigstrasse and Hoffmann-
strasse. The works is traversed by a narrow gauge
railway facilitating transport from one department to

another. In order to permit of easy transport from the

narrow gauge railway to the standard gauge railway of

the German State Railways, standard trucks are bodily

taken on small trolleys running on the w^orks gauge.
One of the most important departments into which i"

the writer was shown was the Azo Department. The '

production of Azo dyes is an important feature of

the firm's activity. The Azo house consisted of a long
building with galleries arranged in three tiers on each
side. On these galleries stood the vats and cylinders

containing the various chemicals required to produce the

dye-stuffs. On the lowest level were reservoirs contain-

ing compressed air, w-hich is used for transferring

solutions from one vessel to another. The vessels

containing the raw materials, such as hydrochloric acid,

sodium nitrite solution, ice-cooled water, brine, and the

compound to be diazotised, were on the top galleries.

The dye-stuff when precipitated was forced by com-
pressed air through the filter presses. These were
arranged on the opposite side of the bay. Large
separate units of plant are reserved for producing one
or other of the various stock dyes which are in continual \

demand.
Several such Azo departments are kept busy at Lever-

kusen. After the dye-stuff comes from the filter presses
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it is taken away to drying ovens in another shed.

Trucks are brought along loaded with trays covered with

the wet dye-stuff as taken from the filter presses. These

trucks gradually pass automatically through the ovens

so that they come out when the dye-stuff is dry. The
whole arrangement of the department is as automatic as

possible. Since the various solutions are forced from

one operation to another by compressed air and as the

large quantities of dye-stuffs are brought on trucks to the

drying ovens, it is possible for a few workmen to

manipulate a large quantity of material.

In the pharmaceutical department girls_are employed

for packing the fine chemicals produced. Very careful

organization and supervision is necessary in this depart-

ment. One class of chemicals is packed in one room,

and each group is separated from the rest, so that there

shall be little chance of accident arising on account of

one product being labelled in mistake for another. The
girls are dressed in overalls and are obliged to pay

particular attention to cleanliness in order that no danger

may arise from contamination of the medical products

handled. Some of the chemicals are made up in tablet

form and arranged in tubes in the well-known manner.

The Leverkusen works is equipped with a large

complete water supply, capable of producing thirteen

and a quarter million gallons per day. When it is

remembered that the daily consumption of Cologne with

its 400,000 inhabitants amounts to thirteen million

/gallons, the extensive nature of the private Leverkusen

Avater works can be realized.

The manufacture of Azo colours necessitates the use

of a large quantity of ice for cooling purposes since the

process of diazotisation must generally be carried out at

a low temperature. The annual production of ice

amounts to over 78,000 tons. This quantity is produced

by five large ice machines on the Linde system.

One of the research laboratories was visited. As
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pointed out in the previous chapter, the success of the

German chemical industry is in a very large measure due
to the use which is made of chemical research. The
laboratories are arranged very much in the same manner
as the University laboratories in this country. Benches
and cupboards are provided, and to each bench is led a
supply of electricity, compressed air, steam and hot and
cold water. The research chemists are paid a salary 01^
about ;^ioo for the first year. If a chemist has shown
himself to be useful in his first year, a contract is

usually made for a term of years in accordance with his

capabilities. The research chemist is also remunerated
to some extent by receiving royalties on the output of

products manufactured in accordance with processes

invented by himself. For instance, the chemist who
developed the Somatose products was in receipt of a
comparatively small salary, but his royalties on the

output of the invalid food invented by him amounted td

a large annual sum. It is the policy of the large German
colour works to keep the chemists strictly to their own

I

department and not to allow them access to other depart-
'

ments. The object of this is to prevent employees
becoming conversant with other than their own work,

so that it is less easy for them to carry away secrets to

competitors. The contracts under which the employee^
are engaged are also of a somewhat binding nature. If

a chemist desires to leave before the expiration of his

contract he cannot as a rule enter the service of a com-
peting firm until the expiration of a prescribed term.

Sufficient coal is always kept in stock to supply th^

w'orks for three months ahead. During the strike in the

Westphalian coal mining industry in 1905 this policy of

Bayer's proved of good service. Whilst other works
were obliged to close down, Bayer's were able to continue

working. The principal acting directorsof the Farbenfab-

riken vorm. Friedr. Bayer & Co. at the present time are :

Kommerzienrat Friedrich Bayer, Landtagsabgeordneter
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Dr. Henry T. Bottinger, and Professor Dr. Carl

Duisberg.

A good deal of welfare work is carried out by the

Bayer Company for the employees and workmen in the

way of long service premiums, savings bank and sick

funds. A garden city is springing up in the vicinity of

the works at Leverkusen.

Every five years the various agents of the Bayer

Company in all parts of the world meet at Elberfeld and

discuss the policy and development of the business. On
such occasions about two hundred agents meet together,

when papers are read and discussions held with a view to

developing the different aspects of the Company's

business. The hotels are Elberfeld are usually full when
the Bayer Company hold a meeting of this sort.

Naturally great secrecy is maintained as to the subjects

discussed at such conferences.

The Farbenfabriken Friedr. Bayer & Co. usually

entertain their customers well when visiting Elberfeld.

They are taken through the works there, or at Lever-

kusen, and the various processes in which they are

interested explained to them. In this w-ay clients

become interested in the business and are induced to

place future orders with the Company. Important

customers in this country taking a trip up the Rhine or

through Germany will often take the opportunity when

passing through Cologne to give Bayer's a visit.
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CHAPTER IX.

DYEING IN WESTERN GERMANY.

Location of the dyeing industry—The Barmen trade

—

Artificial silk in the Barmen trade— Bartels

Dierichs & Co.—House industry—Small proprietors

—Silk dyeing—Conditioning House—Testing silk.

The dyeing industry of Germany is mainly located in

Saxony, Alsace-Lorraine, and Western Germany. The
following observations refer to Western Germany,

particularly Barmen and Elberfeld. Another town in

this region, Crefeld, is gradually becoming an important

centre for silk, and in that town and Miinchen Gladbach,

a large amount of silk dyeing is carried out. An
important dyeing school is located at Crefeld.

In Elberfeld and Barmen there exist one or two large

dye-works, but the majority of dyers are proprietors in

a small way, catering especially for the Barmen trade.

Barmen is a noted centre for the manufacture of

trimmings, braids, ribbons and similar articles, used

chiefly in ladies' apparel. This necessitates the use of

dyed hanks to a large degree. In the composition of

braids a large number of miscellaneous yarns and fibres

are used, such as wool, cotton, silk, both natural and
artificial, linen, ramie, mohair, besides brass and other

metal wire. In the district there are many dyers who
specialize in one particular branch of yarn dyeing.

Situated midway between Barmen and Elberfeld is the

very large calico printing works of Schlieper and Baum.
This firm is said to be the largest firm of calico printers

in Germany, although the designs are not so fine and

elaborate as those produced in Alsace-Lorraine.
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A well-known firm engaged in the Barmen trade is

Messrs. Bartels Dierichs & Co. They have a large

factory and offices of comparatively recent erection near

the Wupperfeld station on the Schwebebahn. Their

products include ribbons, hat-bands, braids and trim-

mings of all kinds. They do not dye any of their

own material, this being done by the numerous small

dyers in the vicinity. It was noticed that a large quantity

of artificial silk entered into the composition of trimmings

and braids manufactured by this firm. Some of the

artificial silk came from the well-known Belgian firm,

the Soci^t^ Anonyme de la Soie Artificielle de Tubize.

The artificial silk previously came into the country un-

taxed, but in 1906 an import duty of 30 pfennigs per kilo,

was imposed. A prominent gentleman in Messrs. Bartels

Dierich & Co. did not speak well of the introduction of

this tax. The German industry of artificial silk is in no

need of protection for the Frankfort firm make annually

several millions of marks in profit. The German
artificial silk does not compare, however, in appearance

with the Belgian variety, the latter being whiter and

more brilliant in appearance, so that it takes dyes of a

delicate shade to greater advantage. A variety of

artificial silk which is coming largely into use in the

manufacture of Barmen braids is a type resembling

mohair. It is prepared in precisely the same way as

ordinary artificial silk, the only difference being that the

material is squirted through dies of larger aperture, so as

to give threads of greater cross-section. This material

has a more brilliant appearance than mohair, in fact it

is more glossy than horsehair. It does not, of course,

possess the tensile strength of the natural fibre. In

producing trimmings, however, this is of little conse-

quence. It is largely used for black materials, especially

mourning goods.

Although Bartels Dierichs & Co have large workshops

and many looms of their own, they also control a large
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home industry. The inhabitants of Barmen have for

centuries manufactured with hand looms the products

for which the district has a reputation. The work has

been carried out at the homes of the workers. The
introduction of power machinery has tended to

concentrate the production into factories, and the main

proportion of the production of this district probably now
emanates from this source. The home industry,

however, has not been entirely ousted, and still survives

in many of the older families of the district. In some

cases small gas engines or small electric motors have

been installed to work the family looms, and where there

are several adults in one family, the combined wages

often amount to sufficient to keep the family in comfort.

The workers in such cases obtain their raw material at

the beginning of the week from the factory and return it

in the finished form, being paid according to quantity.

The workers in this neighbourhood are of an independent

and intelligent disposition, somewhat resembling the

population of Lancashire. The dyers are mostly small

proprietors employing twenty to fifty hands. These

men are usually characterized by considerable independ-

ence of spirit, being shrewd and in their particular line

progressive and enterprizing. They are sometimes

travelled men speaking one or more foreign languages

besides their native tongue.

A typical dye-works visited by the writer w^as that of

Hugo Kaulen in Elberfeld. The work consists of hank

dyeing, particularly natural and artificial silk. The
proprietor was educated in Milan. Although quite a

small works, a comparatively large number of hands

were employed because all the operations were manual.

Machinery in works like this would not be of great

advantage because the Barmen trade requires few stock

lines and necessitates the use of coloured threads of

very different shades. A dyer receives a large number

of small orders for dyeing different varieties of yarn
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in various shades. Tiie success of such a works there-

fore depends largely upon what is called rule-of-thumb

knowledge. The proprietor of such a small works

generally controls the whole business both on the

practical and commercial sides, and lives in the vicinity

of the works.

In silk dyeing the hanks must usually be washed in

order to remove the gummy matters. Italian silk, for

instance, has about 30 per cent, of gum, and the first

treatment consists of boiling off this gum in a heated

bath containing a solution of soap. During this treat-

ment the silk loses its harsh feel and becomes soft and

white. After washing to remove the soap, the silk is

dyed to shade. A washing machine was seen in operation

equipped with spindles of earthenware material on w-hich

the hanks w-ere suspended. When the machine was

started the spindles revolved and w-ater was spurted from

apertures on to the hanks, washing them quickly. Such

a machine gives excellent results where water is plentiful.

Artificial silk, of course, requires no boiling since it

contains no size, and can be dyed directly. It is worth

mentioning, however, that artificial silk requires very

careful treatment on account of its low tensile strength.

It is necessary that it should be dyed as quickly as

possible. An interesting mixed-dyeing process was

being carried out. A number of hanks were dyed

different colours on the same stick. One part of the

hank w-as dyed blue, another red and another green

with white undyed spaces between each colour. Such

multi-colour hanks are used in the manufacture of

mixed ribbons. In the construction of the dye-baths the

wood was lined with canvas in order to prevent materials

from catching on the splinters ; for instance, silk hanks

are easily damaged in baths with a splintered surface.

After dyeing and washing the material was hydro-

extracted and afterwards dried in a drying-oven at a

temperature of about 60"^C. a strong current of air being
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maintained at that temperature. The hanks were packed

somewhat close together, and took about three hours to

dry.

There are two important conditioning houses in

Western Germany, one in Crefeld and the other in

Elberfeld. These institutions are of a similar nature to

the conditioning house at Roubaix described in another

chapter, the principal difference being that at Roubaix

they are chiefly engaged with wool testing, whereas at

Crefeld and Elberfeld more silk passes through the

establishments. Raw silk varies considerably in quality,

so that it is generally necessary to base all contracts

between vendors and purchasers on the conditioning

house reports. The cost of the report is shared by the

two parties. At Elberfeld a large residential mansion in

the Hofaue Strasse has been converted, at a cost of

about ;^ 1 5, 000, into a well-equipped conditioning house.

This establishment, and also the one at Crefeld, are

modelled on the same lines as the conditioning house at

Milan. On the ground floor one large room is reserved

for sampling and weighing the bales of material, whilst

other rooms are devoted to moisture estimation, breaking

and elasticity tests, etc. In the basement there is a

furnace for heating the hot air blast used in the moisture

determination; other cellars are used for storage

purposes.

In testing silk a determination which is often made

is that of the " titre." This coefficient represents the

weight of a unit length of the raw silk. A length of

the silk is wound off on a cylinder of known dimensions

to which a counting mechanism is attached recording the

number of revolutions. The length wound off is after-

wards weighed and the " titre " calculated from the

results. Another determination which is sometimes

required by the silk manufacturer is the breaking factor.

The raw silk is wound off on a machine under a pre-

determined tension, and the number of times the thread
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breaks during one hour is recorded. The machine
automatically stops each time the thread breaks, and
is then set in motion again by the attendant. This
factor gives some indication to the manufacturer of the

tensile strength of the silk, and he can more readily

determine the treatment it will require in manufacture.

Artificial silk does not usually pass through the

conditioning house, but all varieties of natural silk are

dealt with, especially Bengal, Chinese and Japanese silk.

On account of the large development of the silk trade in

Western Germany within recent years the conditioning

house is always kept busily employed.
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CHAPTER X.

PATENT PROTECTION.

German patent system—The German Patent Office

Search — Anticipations— Fees— Proceedings in

opposition to grant of patents—Grounds for

opposition to grant—Value of patent when granted

—

Abuses of patent protection—Patents in the German
chemical industry—Extent of monopoly obtained by

patent protection—Practice of German manu-
facturers prior to Patents and Designs Act of 1907

—

Effect of New Act—Expenditure on patents

—

Patent Bureaus.

In referring to the marvellous progress which the

German chemical industry has made during the last few

years, and comparing the same with the stagnant

condition of the industry in this country, it has been

asserted by responsible authorities that this state of

affairs is in some measure due to defects in our patent

laws. In the present chapter an attempt is made to

analyse this question with a view to ascertaining how far

these statements are true, and whether the Patents and
Designs Act of 1907 is likely to ameliorate the condition

of the chemical industry in this country.

For many years Germany has been favoured by the

administration of patent laws on a sound and enlightened

basis. Those who are engaged in patent practice are not

long in recognizing that the German procedure is

undoubtedly superior to that of other countries, and the

tendency in recent years has been to agitate for a
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modification of the English practice so as to make it

resemble more closely that which is adopted in Germany.
When a German inventor has conceived an idea which

he considers will improve upon an existing product,

machine or process, he makes an application for a

patent. The filing fee is very moderate, only amounting
to ;^i . The application is examined by the Patent Office

staff, who make a search in order to ascertain whether

the invention is anticipated. This search extends not

only to German specifications and technical literature,

but also to the specifications and technical literature of

other countries. The search therefore is much more
thorough than that adopted by the British Patent Office,

which only extends to British specifications published

not more than fifty years prior to the date of the applica-

tion. When the search is complete the German Examiner
issues an official letter to the applicant informing him
how far his invention is anticipated, and if novel features

have been disclosed he usually indicates the scope of

claims which might be allowed. The applicant may, in

view of references cited, be called upon to file amended
documents with claims of more limited scope. If the

application shows no novel feature it is formally rejected.

The German official letters stand in marked contrast

to those issued by the Comptroller of the Patent Office

here, who, after the search has been made, issues a

printed official letter merely citing references in antici-

pation and rarely offering suggestions to the applicant

as to the novelty of the invention. Moreover, the

Patent Office will seldom refuse an application for

a patent, even if there is for all practical purposes

complete anticipation. Thus there are far more worth-

less patents granted in this country than is the case

in Germany, where the Office has no hesitation in

rejecting the application in cases where it is obvious

that no invention has been shown over the existing

knowledge. Since the filing fee of ;^i in Germany is
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so moderate, no great hardship is inflicted on the

applicant by the rejection of his appHcation, if sufficient

invention has not been shown. In England the fihng fees

are heavier, amounting to £4. for an application accom-
panied by a complete specification. Thus an inventor in

England, in order to obtain the benefits of a search to

ascertain whether he is in possession of an invention,

must pay four times as much as the German inventor,

and even then the search made by the English Patent
Office is of far less value to him than that of the German
Office. In view of the superiority of the German search,

it is a frequent practice among inventors in this country
who file many applications for patents to first file the

application in Germany in order to get the benefit of the

search, and if favourable to then file application in

England and other countries, claiming the priority of the

German application under the International Convention.
This is better than wasting money in filing applications

in several countries for an invention which may be
completely anticipated.

Another feature of the German practice which might
well be adopted in this country is the facilities which
the public are allowed in opposing the grant of a patent.

Whereas in England the grounds on which opposition

may be raised to the grant of a patent are greatly

restricted, in Germany the practice is much more flexible

so that the public, that is to say rival manufacturers,

come to the assistance of the German Patent Office in

assuring that patents shall only be granted for bona fide

inventions of real novelty and utility. Thus, in Germany
an application for patent may not only be opposed on the

ground of anticipation by a prior publication, but also

on the ground of prior user, and on the ground that the

specification as laid open for public inspection does not

comply with the section of the patent law which requires

a full disclosure of the invention. In cases where prior

use of the invention is alleged, witnesses are usually
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examined by the Patent Office. If it can be proved,

moreover, in opposition that the process described in the

specification does not in practice lead to the alleged

result, then the patent is refused.

Numerous cases are known where applications for

patents have been simultaneously filed in England and
Germany for an invention of doubtful novelty, that

whereas the English application has gone through the

Patent Office without much difficulty and a patent has

been granted, the German application has either been

rejected or a patent has been refused in view of a justi-

fiable opposition. In fact, so much use is made in

Germany of the facilities for opposing the grant of a

patent, that an invention of value which is likely to be

of considerable utility to the owner must usually with-

stand the most severe and persistent attacks of rival

manufacturers in whose interests it is that a patent should

not be granted. The result of this is that a patent when
ultimately granted in Germany represents an asset of

more real value to the owner, and upon which, in cases

of infringement, he can sue with greater confidence of

success than is the case with an English patent. In

view of the criticism of the examining staff and the

strenuous oppositions of competitive manufacturers, it

generally happens that doubtful features of the specifica-

tion and claims which would make the patent when
granted invalid, are cut out before a final grant is

obtained. A German patent leaves less controversial

features to be fought out in the law courts in cases of

infringement than is the case with an English patent.

Under the system prevailing in England at the present

time it is possible for a manufacturer to obtain a patent

for some article which has been manufactured before,

and in which perhaps he has made some little modifica-

tion involving little or no inventive ingenuity. He is

thus enabled to stamp the words " patent " on the article

and frighten off other would-be manufacturers in cases
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where he would stand no chance of success in an action

for infringement. To contest a law suit involving heavy

expenses is no great boon to many small firms, and
manufacturers sometimes profit by this to obtain a

monopoly to which they are in no wise entitled. Such
occurrences are less frequent in Germany, where fewer

worthless patents are granted, and there seems to be no

doubt that the lax system prevailing in this country

leads to abuse which would not be possible were the more
stringent German system to be adopted.

With regard to other countries, the practice in the

United States, Austria, and the Scandinavian countries

resembles that of Germany. In France, Italy, Spain,

Portugal and all the British colonies with the exception

of Canada, there is no official examination with regard to

novelty.

It has been the p>olicy of all the large German chemical

manufacturers to take the most effective steps possible to

protect their manufacture by means of patents. Employ-
ing large staffs for the purpose of discovering new
products and methods of manufacture, it has not been

difficult for them to secure the full measure of protection

which the patent laws of different countries afford the

inventor. In the manufacture of aniline dyes it may
safely be asserted that most of the important colours have

been manufactured and exported to other countries

under the benefits of a complete monopoly secured by

patents. The German manufacturers have taken full

advantage of the rights conferred by the patents. They

have usually preferred to exploit their monopoly

entirely by themselves, and have seldom permitted

foreign competition by granting chemical manufacturers

in other countries licences to manufacture under their

patents. With well-equipped factories at their disposal

it has been possible for them to work a patented process

to a sufficient extent to supply the whole of the demand

themselves. In countries where the patent laws require
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every patent to be worked in the country by the patentee

they have erected branch establishments in which they

carry out just sufficient of the patented processes to

conform with the requirements of the law. This foreign

manufacture by the German chemical firms in order to

secure the " working " of their patents must, of course,

be considered apart from those cases where an import

tariff has necessitated the erection of a foreign factory.

Before the Patents and Designs Act, 1907, came into

operation in England, the German colour manufacturers

were able to exercise an enormous monopoly by the sale

of patented colours in this country. We are the largest

customers in the world for colours, and nearly the whole

of our supply was imported from Germany. The new-

Act is intended to remedy this anomalous state of affairs,

and in return for the monopoly which our patent laws

grant to the inventor for a term of years, it will be

necessary for him, whether a British subject or a

foreigner, to work the patent to an adequate extent in

this country. Otherwise the monopoly is liable to be

taken from him by the revocation of his patent at the

instance of a competitor. There are already indications

that the German colour manufacturers are taking steps to

erect works in this country in order to comply with the

provisions of the new Patent Act. This cannot fail to

improve employment in this country owing to the

introduction of foreign capital, and the British chemical

industry will experience in due course a well-needed

stimulus from this source.

Rich foreign firms to whom the English market is a

valuable consideration will not hesitate to erect branch

works in this country, or at any rate finance companies

in order to secure a proper and sufficient working of their

English patents. No doubt the greater part of the

profits will revert to the foreign owners, and in many

cases the higher posts in the establishments will be

allocated to foreigners, but British labour, even if largely
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unskilled, will be employed, and there is a likelihood of

raw material being purchased in this country to a greater

extent than formerly. This will be to our benefit. In

other cases, however, there will be many smaller foreign

manufacturers who have not sufficient capital to work
their English patents themselves, and who will be

satisfied to sell their patent rights entirely, or grant

licenses to English firms. In such instances very real

material benefit will be secured by capital and labour in

this country.

The public generally do not realise to what an extent

an industry depends upon patents. Improvements in

machines and processes in every branch of manufacture

form subject matter for patents. In the chemical industry

particularly patents are of paramount importance.

Although most chemical works are conducted under

conditions of secrecy it is almost always imperative to

protect every new improvement by means of patents not

only at home but in foreign countries as well. Com-
petition is so keen and imitation so prevalent that a new

process cannot long be kept secret. The drawing up of

specifications and claims and the various intricacies of

international patent practice form work for professional

patent experts. It is generally necessary for an inventor

to employ the services of a patent agent. The various

fees in connection with patent applications and the

renewal fees for maintaining a patent, together with

the charges made by the patent agent for his expert

assistance, make a considerable item in the expenditure

of a large manufacturing firm. As has already been

pointed out, the German colour industry has been

maintained largely under the protection afforded by

its patents. It is difficult to estimate the expenditure

on patents made by individual firms, but some idea

of the importance of this subject to the German firms

may be gained by a study of the following tables, in

which the patents granted in Germany and applied for
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in England by a number of the more important firms

are indicated :

—

German Patents Granted in 1907.

Badische Anilin und Soda Fabrik, of Ludwigshafen 56
Farbwerke vorm. Meister Lucius & Bruning of

Hoechst-on-Main -.-__. 49
Farbenfabriken Friedr. Bayer & Co. Elberfeld - 46
Aktien-Gesellschaft fiir Anilin-Fabrikation, of Berlin 30
Kalle & Co. of Biebrich - _ _ - _ 30
Cassella & Co. Frankfort-on-Main - - - 14

Gesellschaft fiir chemische Industrie in Basel - - 14

E. Merck, Darmstadt ------ 10

Chemische Fabrik von Heyden Aktien-Gesellschaft

of Radebeul 10

Knoll & Co. of Ludwigshafen - - - - 10

*Chemische Fabrik Griesheim-Elektron - - - 8

Chemische Fabrik auf Actien, vorm. E. Schering,

Berlin --_---_- 8

Schimmel & Co., Chemnitz ----- 5

Clayton Aniline Co. of Manchester - - - i

The above list comprises the more important German
firms manufacturing organic chemicals, such as dye-

stuffs, pharmaceutical and medicinal products, etc.

During 1907 there were very few German patents in this

particular branch granted to English applicants. If

now we turn to England, we find that the following

applications were made by the principal firms:

—

* The Chemische Fabrik Griesheim-Elektron also acquired eight
other patents during 1907,
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English Patents Applied for in 1907.

Farbwerke vorm. Meister Lucius and Bruning,

Hoechst-on-Main ------ 35

Farbenfabriken vorm. Friedr. Bayer & Co., Elberfeld 3;^

Badische Anilin und Soda-Fabrik, Ludwigshafen - 27

Gesellschaft fiir chemische Industrie in Basel - - 19

Actien-Gesellschaft fiir Anilin-Fabrikation, Berlin - 15

Chemische Fabrik Griesheim-Elektron, Frankfort-

on-Main - - - - - - - -10
Cassella & Co., Frankfort-on-Main - - - 7

Kalle&Co., Biebrich - 4

Chemische Fabrik auf Actien vorm. E. Schering,

Berlin --------3
Levinstein Ltd., Manchester ----- 6

Clayton Aniline Co., Manchester - - - - 5

Read Holliday & Sons, Huddersfield - - - 5

It will be seen therefore that the applications made by

German firms far outnumber those made by English

firms in this important branch of the chemical industry.

It should be noted too that a firm will usually protect an

invention at home before seeking protection in foreign

countries.*

Most of the German colour manufacturers have their

own patent departments, and employ technical and legal

experts for the purpose. This system is preferable to

employing a regular agent in ordinary practice since it

is difficult to find a patent agent of repute who does not

work for several firms in competition with one another.

By having their own patent bureau a firm can not only

effect economies but can also specialise in their own

branch, and therefore look after their own interests,

* These two tables are compiled from theofficial German " Patentrolle"

and the English Index respectively.
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better than the ordinary patent agents engaged in

general practice are in a position to do.

The patents of competitive manufacturers are carefully

watched and their specifications kept on file. The
system which many large German firms have adopted of

employing their own patent experts appears to give

excellent results, but has not been applied to any large

extent in this country. One or two important electrical

firms here have their own patent bureaus, but most of

the patent work of manufacturing firms in this country

passes through the hands of chartered patent agents in

ordinary practice.
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" Throughout the papers, careful research and accurate observation are

manifested, and they will repay careful perusal. To the Anatomist, as
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view, it must be accepted as the true solution of the problem. . . . Mr.

Norwood is generally clear, and abounds in illuminating thoughts. He
has added a full bibliography (running to twenty-three pages) of writings
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—
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an extremely able attempt to solve a very complex problem."
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—
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—
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—
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—
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very systematic and detailed manner. Altogether the report makes an
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Textile Mercury.

(Gartside Report, No. 2.)

No. III. SOME MODERN CONDITIONS AND RECENT
DEVELOPMENTS IN IRON AND STEEL PRODUCTION IN
AMERICA, being a Report to the Gartside Electors, on the results

of a Tour in the U.S.A. By Frank Popplewell, B.Sc, Gartside
Scholar. Demy 8vo, pp. vi. 119. Is. net.

(Publication No. 21, 1906.)

" The American methods of iron and steel production are described,

from the practical as well as the statistical side."

—

Manchester Courier.

" Mr. Popplewell writes clearly and well, and he is to be congratulated
upon having carried his task through in so entirely a satisfactory

manner."

—

Manchester City News.
" America's progress in iron and steel is more wonderful than any

bald statistics of production with which we are so familiar can indicate.
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"A minute observation of detail . . . characterises the whole work."
—Iron and Coal Trade's Beview.

"Mr. Popplcwell gives a clear exposition of the results of specialisa-

tion in production, of the development of ore-handling machinery, and

of the general use of the charging machine, features that characterise

American practice. He shows, too, that the colossal blast-furnace with

huge yield due to high-blast pressure, regardless of consumption of steam

and boiler coal, is giving place to a blast furnace ct more modest

dimensions. . . .

"The impression derived from reading Mr. Popplewell's report is that

many of the most striking developments, admirable as they are. were
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Great Britain."

—

Nature.
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manufacturer."—.S^o^-7A(«/^.
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American methods, if Mr. Foster's conclusions are to be accepted."—Electrical lieview.

" The book altogether is very readable, and one we can heartily
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—The Practical Engineer.

"Mr. Foster's observation of facts is fresh and interesting • • • the
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—

Manchester Guardian.
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" Mr. Chorlton has made a contribution to this interesting controversy
which is worthy of the serious attention of all persons interested in the
subject."

—

Local Goverjinmit Chronicle.
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•

—
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" Professor Dewsnup's view of the whole problem was stated in 1903,

in a form which won the Warburton Essay Prize at the Manchester
University. Now revised and brought up to date, his valuable work has
taken permanent form."

—

Westminster Gazette.
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—
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"From the point of view of an intelligent observer and collator,
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This work is largely based on an enquiry made by past and present
Students of the Educational Department of the University of

Manchester. Chapters on Continuation Schools in the German
Empire, Switzerland, Denmark, and France, have been contributed
by other writers.

"
. . . . gives a record of what the principal nations are doing in the

prolongation of school work. It is invaluable as a corpus of material

from which to estimate the present position of the world—so far as its

analogies touch Britain—in ' further education,' as the phrase is."

—The Outlook.

" The most comprehensive book on continuation schools that has yet

been issued in this country."

—

Scottish Review.

" Professor Sadler has produced an admirable survey of the past

history and present condition of the problem of further education of the

people .... but apart from his own contributions, the bulk of the

work, and its most valuable portion, consists of material furnished by
t«achers and by organisers of schools in various parts of England and
Scotland, by officials of the Board of Education and the Board of Trade,
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Manchester Guardian.

"A perfect mine of facts and opinions. ... is certain of a hearty

welcome from all engaged in administering education."

—

Glasgow Herald.
" This is a book which counts. It is a worthy treatment of an all-

important subject, and he who wishes his country well must pray that it

may be read widely I should be glad to think that I have said

enough to send many readers post-haste to buy this invaluable treatise."

—L. J. Chiozza Money, M.P., in the Daily News.
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"A volume which may mark a new epoch in educational thought and
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The Tribune.
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its subject."
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" It is indeed a remarkable compilation, and we hope that its circula-
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merits."

—

The Schoolmaster.

" The whole question is discussed with an elaboration, an insistence on
detail, and a wisdom that mark this volume as the most important

contribution to educational effort that has yet been made."
-

—

Contemporary Review.

" This is a most valuable and opportune book, one to be commended
to the careful attention of every serious student of the social problem."

—The Churchman.

" The book brims with interest to every man who recognizes the need

of greater educational ideals in the masses."

—

Co-operative News.
" A work which we strongly recommend to all interested in the study

of the social problem."

—

The Record.
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Being Contributions to the Study of Education from the Department
of Education in the University of Manchester. By Professor J. J.

FiNDLAY. Is. 6d. net. (Publication No. 32. 1908.)

" This volume marks a new departure in English Educational litera-

ture .... Some very interesting work is being done and the most
valuable part of the book is the account of the detailed methods which
have been employed both in the regular teaching in the schools and in

the efforts to foster the corporate interests of the children and their

parents. These methods are often exceedingly suggestive, and may be
studied with advantage by those who do not accept all the theories upon
which they are based."

—

SrJmol.
" Professor Findlay and his skilled and experienced collaborators give

an interesting account of the uses of the demonstration classes, the

nature and scope of the work done in them, and the methods adopted
(as well as the underlying principles) in some of the courses of instruc-

tion."

—

The Athenaum.
" The book gives an instructive account of the attempts made to

correlate the subjects of school instruction, not only with each other, but
also with the children's pursuits out of school hours. . . . The problem
Professor Findlay has set himself to work out in the Demonstration
School is, How far is it possible by working with the children through
successive culture epochs of the human race to form within their minds
not only a truer conception of human history, but also eventually a

deeper comprehension of the underlying purpose and oneness of all

human activities?"

—

Morning Poi't.

" Here the authors take us into their confidence ; we are told what
their view of a demonstration school is, what questions they hope to

solve, and on what principles they think the answers should be sought.

.... Those interested in educational progress will give the volume a
cordial welcome."

—

Nature.

No. III. THE TEACHING OF HISTORY IX GIRLS' SCHOOLS
IN NORTH AND CENTRAL GERMANY. A Report by Eva
Dodge, M.A. Gilchrist Student. Pp. x. 149. Is. 6d. net.

(Publication No. 34, 1908.)

" We cordially recommend this most workmanlike, and extremely
valuable addition to pedagagogic literature." —Education.

" Miss Dodge has much of interest to say on the limitations and
defects of history-teaching in girls' schools, but the real contribution
of this book is its revelation of how the history lesson can be made a
living thing." —Glasgow Herald.

"Gives a clear and detailed account of two well-organised schemes
of historical teaching in Germany." School World.
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No. I. MEDT.^VAL MANCHESTER AND THE BEGINNINGS

OF LANCASHIRE. By James Tait, M.A., Professor of Ancient
and Medi.-eval History. Demy 8vo, pp. x. 211. 7s. 6d. net.

(Publication No. 3, 1904.)

" Patient and enlightened scholarship and a sense of style and pro-

portion have enabled the writer to produce a work at once solid and
readable."

—

English Historical Beriew.
" A welcome addition to the literature of English local history, not

merely because it adds much to our knowledge of Manchester and
Lancashire, but also because it displays a scientific method of treatment
which is rare in this field of study in England."—Dr. Gross in American
Hisforiral Tie liew.

" La collection ne pouvait debuter plus significativement et plus heure-

usement que par un ouvrage d'histoire du Moyen Age du a M. Tait, car

I'enseignement medieviste est un de ceux qui font le plus d'honneur a

la jeune Universite de Manchester, et c'est a M. le Professeur Tait qu'il

faut attribuer une bonne part de ce succes."

—

Revue de Synthese
historique.

"The two essays are models of their kind."

—

Manchester Guardian.

No. II. INITIA OPERUM LATINORUM QUAE SAECULIS XIII.,
XIV., XV. ATTRTBUUNTUR. By A. G. Little, M.A., Lecturer
in Palaeography. Demy 8vo, pp. xiii. 273 (interleaved). 15s. net.

(Publication No. 5, 1904.)

" Whoever has attempted to ascertain the contents of a Medieval
miscellany in manuscript must often have been annoyed by the occurrence

of a blank space where the title of the treatise ought to be. Mr. Little

has therefore earned the gratitude of all such persons by making public

a collection of some 6,000 incipits, which he arranged in the first instance

for his private use, in compiling a catalogue of Franciscan MSS."—English Historical I?eriew.

No. III. THE OLD COLONIAL SYSTEM. By Gerald Berkeley
Hertz, M.A., B.C.L., Lecturer in Constitutional Law. Demy 8vo,

pp. xi. 232. 5s. net. (Publication No. 7. 1905.)

"Mr. Hertz gives us an elaborate historical study of the old colonial

system, which disappeared with the American Revolution He
shows a remarkable knowledge of contemporary literature, and his book
may claim to be a true history of popular opinion."

—

Spectator.
" Mr. Hertz's book is one which no student of imperial developments

can neglect. It is lucid, fair, thorough, and convincing."—Glasgoiv Herald.
" Mr. Hertz's ' Old Colonial System ' is based on a careful study of

contemporary documents, with the result that several points of no small

importance are put in a new light .... it is careful, honest work ....
The story which he tells has its lesson for us."— 77) e Times.

" Both the ordinary reader and the academic mind will get benefit

from this well-informed and well-written book."

—

Scotsman.
" Mr. Hertz has made excellent use of contemporary literature, and

has given us a very valuable and thorough critique. The book is in-

teresting and very well written."

—

American Political Science Review.
" An interesting, valuable, and very necessary exposition of the

principles underlying the colonial policy of the eighteenth century."— York-shire Post.
" A work embodying much work and research. . . . Three most im-

pressive chapters should be read by everyone."-

—

Birmingham Post.

"Very enlightening."

—

American Historical Review.
"Timely and useful."

—

Athencdini.
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No. IV. STUDIES OF ROMAN IMPERIALISM. By W. T.
Arnold, M.A. Edited by Edward Fiddes, M.A., Lecturer in

Ancient History, with Memoir of the Author by Mrs. Humphry
Ward and C. E. Moxtaotte. With a Photogravure of W. T.
Arnold. Demy 8vo, 400 pp. 7s. 6d. net.

(Publication No. 16, 1906.)

" Mrs. Hiunphry Ward has used all her delicate and subtle art to
draw a picture of her beloved brother; and his friend Mr. Montague's
account of his middle life is also remarkable for its literary excellence."—Athencfuni.

" The memoir . . . tenderly and skilfully written by the ' sister

and friend,' tells a story, which well deserved to be told, of a life rich
in aspirations, interests, and friendships, and not without its measure of
actual achievement."

—

Tribune.
" This geographical sense and his feeling for politics give colour to all

he wrote."

—

Times.
" Anyone who desires a general account of the Empire under Augustus

which is freshly and clearly written and based on wide reading will find
it here."

—

MancJie.<'ter Guardian.
" Nothing could be better than the sympathetic tribute which Mrs.

Humphry Ward pays to her brother, or the analysis of his work and
method by his colleague Mr. Montague. The two together have more
stuff in them than many big books of recent biography."

•

—

Westminster Gazette.
The Memoir may be had separately, price 2s. 6d. net.

No. V. CANON PIETRO CASOLA'S PILGRIMAGE TO
JERUSALEM IN THE YEAR 1494. By M. M. Newett,
B.A., formerly Jones Fellow. Demy 8vo. pp. 427. 7s. 6d. net.

(Publication No. 26, 1907.)

" Tra mezzo ai tanti libri esteri di semplici divulgazione su fatti e

figure della storia italiana, questo emerge piacevalmente e si legge
volontieri. E diverse di carattere e di trattazione. Esume .... dalla
polvere degli archivi e delle biblioteche qualche co.sa che ha un valore
fresco ed interessante, un valore storico e un valore umano."

—A.A.B. in the Archivio Storico Italiana.

" L'introduction se termine par toute une dissertation du plus grand
interet, documentee a I'aide des archives venitiennes, sur le caractere
commercial des pelerinages, dont les armateurs de Venise assumerent,
jusqu 'au XVIIe siecle I'entreprise."

—J.B. in the Revue de Synthese historique.

" Casola's narrative richly deserved the honours of print and transla-
tion. The book is a credit to its editor and to the historical school of
Manchester University."

—

Morning Leader.
" His narrative is at once simple and dignified in style, convincing and

interesting in its pictures of the conditions governing travel by sea and
land four centuries ago."

—

Daily 7'elefjrap/i.
" The book is like a gallery of mediaeval paintings, full of movement

and colouring, instinct with the vitality of the time."—Birmingham Post.
" Miss Newett's introduction is a contribution of considerable value to

the history of European commerce."

—

Spvrtatnr.
" One of the most comprehensive of the itineraries is that now trans-

lated, an important feature of it being its full description of the city of
Venice."— r/ie Times.

" One of the most delightful narratives that record the impressions of
a pious pilgrim."

—

Westminster Gazette.
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"The work which Miss Margaret Newett has probably saved from
oblivion is as intrinsically interesting as it should prove instructive to

the student of history."

—

Dally News.
" Miss Newett's introduction is an admirable bit of work. She has

studied carefully what the archives of Venice have to say about pilgrim

ships and shipping laws, and her pages are a mine of information on
such subjects."—Dr. Thomas Lindsay in the Scottish Historical Review
" This is altogether an exceedingly well-edited book and a distinct

credit to the History School of ^lanchester University."—Glasgow Herald.

"This is a deeply interesting record, not merely of a Syrian pilgrim-

age, but of Mediterranean life and of the experiences of an intelligent

Italian gentleman at the close of the Middle Ages—two years after the

discovery of America. It would not be easy to find a more graphic
picture, in old days, of a voyage from Venice to the Levant."

American Historical Review.

" This book breaks new ground and does so in a scholarly and
attractive fashion."— ^he Standard.

"With its careful and convincing descriptions of persons and places,

of costume and manners, with its ingenuous narrative and its simple

reflections, this is a document of great interest."

—

7'he Bookman.

No. VI. HISTOEICAL ESSAYS. Edited by T. F. Tout, M.A.,
Professor of Mediaeval and Modern History, and James Tait, M.A.,
Professor of Ancient and Medieval History. Demy 8vo, pp. xv. 557.

6s. net. Reissue of the Edition of 1902 with Index and New Preface.

(Publication No. 27, 1907.)

"Diese zwanzig chronologisch geordneten Aufsatze heissen in der

Vorrede der Herausgeber FestcJirift, behandeln zur Halfte ausser-englische

Themata, benutzen reichlich festlandische Literatur und yerraten iiberall

neben weiten Ausblicken eine methodische Schulung die der dortigen

Facultat hohe Ehre macht."—Professor Liebermann in Deutsche
lAteraturzeitung

.

" Imperial history, local history, ecclesiastical history, economic history

and the methods of historical teaching—all these are in one way or another

touched upon by scholars who have collaborated in this volume. Men
and women alike have devoted their time and pains to working out

problems of importance and often of no slight difficulty. The result is

one of which the university and city may be justly proud."—The late

Professor York Powell in the Manchester Guardian.

"Esso contiene venti lavori storici dettati, quattro da professori e sedici

da licenziati del CoUegio, e sono tutto scritti appositamente e condotti

secondo le piu rigorose norme della critica e su documenti."—R. Predelli

in Nuovo Archirio Vencto.
" La variete des sujets et I'erudition avec laquelle ils sont traites font

grand honneur a la maniere dont I'histoire est enseigne a Owens College."—lieiite Historique.
" No one who reads these essays will do so without acknowledging

their ability, both in originality and research. They deal with historic

subjects from the beginnings of C;esar-worship to the detention of

Napoleon at St. Helena, and they deal with them in a thoroughgoing

fashion."

—

Gvardian.
" Par nature, c'est un recueil savant, qui temoigne du respect et de

{'emulation que salt exercer pour les etudes historiques la jeune et deja

celebre universite."

—

Revue d'hlstoire ecclesiastique (Louvain).

10 34, Cross Street, Manchester
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" All these essays reach a high level ; they avoid the besetting sin of

most of our present historical writing, vi^hich consists of serving up a hash

of what other historians have written flavoured with an original spice of

error They are all based on original research and written by
specialists."—Professor A. F. Pollard in the English Historiral Ihriew.

" Sie bilden einen schcinen Beweis fur die rationelle Art, mit der dort

dieses Studium betrieben wird."—Professor 0. Weber in HiHorische
Zeitschfift.

The Index can be purchased separately, price 6d.

No. VII. STUDIES SUPPLEMENTARY TO STUBBS' CONSTI-
TUTIONAL HISTORY. Vol. i. By Ch. Petit-Dutaillis, Litt.D.,

rector of the University of Grenoble. Translated from the French
by W. E. Rhodes, M.A., and edited by Prof. James Tait, M.A.
Pp. xiv. 152. 4s. net. (Publication No. 38.)

This work consists of the translation of the studies and notes

appended by Prof. Petit-Dutaillis to his translation into French of the

first volume of Stubbs' Constitutional History of England. It is believed

that they will present to English students and teachers a simimary of

the results of recent historical research so far as they throw light upon

or modify the conclusions expressed thirty years ago by the late Bishop

Stubbs.

" Nowhere else can the student find brought together the modern

criticisms of Stubbs, and it is a great convenience to possess them in

this slight volume." —Morning Post.

"In its French dress Professor Petit-Dutaillis' book has already

received a warm welcome, and this excellent translation will furnish

English teachers and students with just the kind of guidance they

require in making use of a standard text-book which is still absolutely

indispensable, and yet needs to be corrected at some important points."
•

—

Glasgow Herald.

"The volume will be virtually indispensable to teachers and students

of history." —Athenaeum.

No. VIII. MALARIA AND GREEK HISTORY. By W. H. S. Jones,

M.A. To which is added the History of Greek Therapeutics and

the Malaria Theory by E. T. Withington, M.A., M.B. 5s. net.

(Publication No. 43, 1909.)

MEDICAL SERIES.
No. I. SKETCHES OF THE LIVES AND WORK OF THE

HONORARY MEDICAL STAFF OF THE ROYAL INFIRMARY.
From its foundation in 1752 to 1830, when it became the Royal
Infirmary. By Edward Mansfield Brockbank, M.D., M.R.C.P.
Crown 4to. (illustrated). Pp. vii. 311. 15s. net.

(Publication No. 1, 1904.)

"Dr. Brockbank's is a book of varied interest. It also deserves a

welcome as one of the earliest of the ' Publications of the University ot

Manchester.' "

—

Manchester Guardian.

" We have a valuable contribution to local Medical Liteurature."—Daily Dispatch.
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No. II. PKACTICAL PRESCRIBING AND DISPENSING. For

Medical Students. By William Kirkby, sometime Lecturer in
Pharmacognosy in the Owens College, Manchester. Crown 8vo,
220 pp. 5s. net.

(Publication No. 2, 1904, Second edition, 1906.)
" The whole of the matter bears the impress of that technical skill

and thoroughness with which Mr. Kirkby's name must invariably be
associated, and the book must be welcomed as one of the most usefu/
recent additions to the working library of prescribers and dispensers."—Pharmaceutical Journal.

" Thoroughly practical text-books on the subject are so rare, that we
welcome with pleasure Mr. William Kirkby's ' Practical Prescribing and
Dispensing.' The book is written by a pharmacist expressly for medical
students, and the author has been most happy in conceiving its scope
and arrangement."

—

British Medical Journal.

" The work appears to be peculiarly free from blemishes and particularly
full in practical detail. It is manifestly the work of one who is a skilled

chemist, and an expert pharmacist, and who knows not only the require-

ments of the modern student but the best way in which his needs may
be met."

—

Medical Press.

"This is a very sensible and useful manual."

—

The Hospital.

" The book will be found very useful to any students during a course
of practical dispensing."

—

St Bartholomew's Hospital Journal.
" The book is a model, being tutorial from beginning to end."—The Chemist and Druggist.

No. III. HANDBOOK OF SURGICAL ANATOMY. By G. A.
Wright, B.A., M.B. (Oxon.), F.R.C.S., Professor of Systematic
Surgery, and C. H. Preston, M.D.. F.R.C.S., L.D.S., Lecturer on
Dental Anatomy ; Assistant Dental Surgeon to the Victoria Dental
Hospital of Manchester. Crown 8vo, pp. ix. 205. Second edition.

5s. net. (Publication No. 6, 1905.)
" We can heartily recommend the volume to students, and especially to

those preparing for a final examination in surgery."

—

Hospital.

" Dr. Wright and Dr. Preston have produced a concise and very
readable little handbook of surgical applied anatomy. . . . The subject
matter of the book is well arranged and the marginal notes in bold type
facilitate reference to any desired point."

—

Lancet.

No. IV. A COURSE OF INSTRUCTION IN OPERATIVE
SURGERY in the University of Manchester. By William
Thorbdrn, M.D., B.S. (Lond.), F.R.C.S., Lecturer in Operative
Surgery. Crown 8vo, pp. 75. 2s. 6d. net.

(Publication No. 11, 1906.)
" This little book gives the junior student all that he wants, and

nothing that he does not want. Its size is handy, and altogether for its

its purpose it is excellent."

—

University Review.
"As a working guide it is excellent."

—

Edinburgh Medical Journal.

No. V. A HANDBOOK OF LEGAL MEDICINE. By W. Sellers,
M.D. (London), of the Middle Temple, and Northern Circuit,
Barrister-at-law. With Illustrations. Crown 8vo, pp. vii. 233.
7s. 6d. net. (Publication No. 14, 1906.)

" This is quite one of the best books of the kind we have come
across."

—

Law Times.
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No. VI. A CATALOGUE OF THE PATHOLOGICAL MUSEUM
OF THE UNIVERSITY OF MANCHESTER. Edited by J.

LoRRAiN Smith, M.A., M.D. (Edin.), Professor of Pathology.

Crown 4to, 1260 pp. 7s. 6d. net. (Publication No. 15, 1906.)

" The catalogue compares very favourably with others of a similar

character, and, apart from its value for teaching purposes in an im-

portant medical school such as that of the University of Manchester, it

is capable of being of great assistance to others as a work of reference."
—Edinburgh Medical Journal.

" In conclusion we need only say that Professor Lorrain Smith has

performed the most essential part of his task—the description of the

specimens—excellently and an honourable mention must be made of

the book as a publication."

—

British Medical Journal.

No. VII. HANDBOOK OF DISEASES OF THE HEART. By

Graham Steell, M.D., F.R.C.P., Professor of Medicine, and

Physician to the Manchester Royal Infirmary. Crown 8vo,

pp. xii. 389, 11 plates (5 in colours), and 100 illustrations in the text.

7s. 6d. net. (Publication No. 20, 1906.)

" It more truly reflects modern ideas of heart disease than any book

we are acquainted with, and therefore may be heartily recommended to

our readers."

—

Treatment.
" We regard this volume as an extremely useful guide to the study of

diseases of the heart, and consider that no better introduction to the

subject could possibly have been written."—Medical Times and Hospital Gazette.
" We can cordially recommend Dr. Steell's book as giving an excellent

and thoroughly practical account of the subject of which it treats."—
Edinburgh Medical Beview.

No. VIII. JULIUS DRESCHFELD. IN MEMORIAM. Medical

Studies by his colleagues and pupils at the Manchester University

and the Royal Infirmary. 10s. 6d. net. (Publication No. 35, 1908.)

No. IX. HANDBOOK OF INFECTIOUS DISEASES. By R. W.

Marsden, M.D. Pp. vi. 296. 5s. net. (Publication No. 39, 1908.)

No. X. LECTURES ON THE PATHOLOGY OF CANCER. By

Charles Powell White, M.A., M.D., F.R.C.S. Pp. 83, 33 Plates.

3s. 6d. net. (Publication No. 42.)
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No. I. THE PHYSICAL LABOEATORTES OF THE UNIVER-
SITY OF MANCHESTER. A record of 25 years' work. Demy 8vo,

pp. 142, 10 Plates, 4 Plans. 5s. net. (Publication No. 13, 1906.)

This volume contains an illustrated description of the Physical,

Electrical Engineering, and Electro- Chemistry Laboratories of the

Manchester University, also a complete Biographical and Biblio-

graphical Record of those who have worked in the Physics Depart-
ment of the University during the past 25 years.

" The book is excellently got up, and contains a description of the

department of physics and its equipment, a short biographical sketch of

the Professor with a list of his scientific writings and a well-executed
portrait and a record of the career of students and others who have passed
through Dr. Schuster's hands. Alumni of Owens will welcome the
volume as an interesting link with their alma mater."

—

Glasgow Herald.

" This interesting and valuable contribution to the history of the

Manchester University also contains several illustrations, and forms the

first of the 'physical series' of the publications of the University of

Manchester."

—

The Times.

"A record of achievement of which no man need be ashamed."
— Westminster Gazette.

"It is a memorial of which any man would be justly proud, and the

University of which he is both an alumnus and a professor may well

share that pride."

—

Manchester Guardian.

PUBLIC HEALTH SERIES.
No. I. ARCHIVES OF THE PUBLIC HEALTH LABORYTORY

OF THE UNIVERSITY OF MANCHESTER. Edited by
A. Sheridan Delepine, M.Sc, M.B., Ch. M., Director of the
Laboratory and Proctor Professor of Comparative Pathology and
Bacteriology. Crown 4to. pp. iv. 451. £l. Is. net.

(Publication No. 12, 1906.)

" The University of Manchester has taken the important and highly
commendable step of commencing the publication of the archives of its

Public Health Laboratory, and has issued, under the able and judicious
editorship of Professor Sheridan Delepine, the first volume of a series

that promises to be of no small interest and value alike to members of

the medical profession and to those of the laity. . . . Original communica-
tions bearing upon diseases which are prevalent in the districts sur-

rounding Manchester, or dealing with food- and water-supplies, air,

disposal of refuse, sterilisation and disinfection and kindred subjects,

will be published in future volumes ; and it is manifest that these, as

they successively appear, will form a constantly increasing body of trust-

worthy information upon subjects which are not only of the highest

interest to the profession but of supreme importance to the public."—The Lancet.

" It is safe to say that as these volmnes accumulate they will form
one of the most important works of reference on questions of public

health, and ought, at all events, to be in the library of every public

authority."

—

Manchester Guardian.

34, Cross Street, Manchester
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No. I. INAUGURAL LECTURES delivered during the Session

1904-5, by the Professors and Lecturers of the Faculty of Theology,

viz. :

—

Prof. T. F. Tout, M.A. ; Prof. A. S. Peaks, B.D. ; Prof. H. W.
Hogg, M.A. ; Prof. T. W. Rhys Davids, LL.D. ; Rev. W. F.

Adeney, D.D. ; Rev A. Gordon, M.A. ; Rev. L. Hasse, B.D. ; Rev.

Canon E. L. Hicks. M.A. ; Rev. H. D. Lockett, M.A. ; Rev. R.

Mackintosh, D.D ; Rev. J. T. Marshall, D.D. ; Rev. J. H. Moulton,

D.Litt.

Edited by A S. Peake, B.D., Dean of the Faculty.

Demy 8vo, pp. xi. 296. 7s. 6d. net. (Publication No. 9, 1905.)

"The lectures, while scholarly, are at the same time popular, and will

be found interesting and instructive by those who are not theologians.

.... The entire series is excellent, and the volume deserves a wide

circulation."

—

Scotsman.
" This is a very welcome volume. ... All these lectures were delivered

to popular audiences, yet they are far from superficial, and will be

found of great value to busy pastors and teachers."

—

Christian World.
" The lectures themselves give a valuable conspectus of the present

position of Theological research. . . . They are, of course, not addressed

to experts, but they are exceedingly valuable, even when allowance is

made for their more or less popular form."

—

Examiner.
" The whole volume forms a very miportant and valuable contribution

to the cause of Theological learning."

—

Bccorcl.
" This is a most interesting and valuable book, the appearance of which

at the present moment is singularly significant. . . . But it is impossible

in a brief review to indicate all the treasures of this rich volume, to

read which carefully is to be introduced to the varied wealth of modern
Biblical scholarship."

—

Baptist.
" The writers of these lectures do not attempt to offer more than

samples of their wares : but what is given is good, and it may be seen

that theology without tests is destitute neither of scientific value nor of

human interests."

—

Athenceum.

LECTURES.
No. I. GARDEN CITIES (Warburton Lecture). By Ralph Neville,

K C. 6d. net. (Lecture No. 1, 1905.)

No. li. THE BANK OF ENGLAND AND THE STATE (A Lecture).

By Sir Felix Schuster. 6d. net. (Lecture No. 2, 1905.)

No. III. BEARING AND IMPORTANCE OF COMMERCIAL
TREATIES IN THE TWENTIETH CENTURY. By Sir Thomas
Barclay. 6d. net. (Lecture No. 3, 1906.)

No IV. THE SCIENCE OF LANGUAGE AND THE STUDY OF
THE GREEK TESTAMENT (A Lecture). By James Hope
Moulton M.A., Litt.D. 6d. net. (Lecture No. 4. 1906.)

No. V. THE GENERAL MEDICAL COUNCIL: ITS POWERS
AND ITS WORK (A Lecture). By Donald Macalister. M.A.,
M.D. B.Sc. D.C.L., LL.D. 6d. net. (Lecture No. 5, 1906.)

No. VI. 'the CONTRASTS IN DANTE (A Lecture). By the Hon.
William Warren Vernon, M.A. 6d. net. (Lecture No. 6, 1906.)

No. VII. THE PRESERVATION OF PLACES OF INTEREST OR
BEAUTY (A Lecture). By Sir Robert Hunter. 6d. net.

(Lecture No. 7, 1907.)

No. VIII. ON THE LIGHT THROWN BY RECENT INVESTIGA-
TIONS ON ELECTRICITY ON THE RELATION BETWEEN
MATTER AND ETHER (Adamson Lecture.) By J. J. Thomson,
D.Sc, F.R.S. 6d. net. (Lecture No. 8, 1908.)

No. IX. HOSPITALS, MEDICAL SCIENCE, AND PUBLIC
HEALTH (A Lecture). By Sir Clifford Ailbutt, K.C.B., M.D.
(Cantab.) 6d. net. (Lecture No. 9, 1908.)

No. X. ENGLISH POETRY AND GERMAN PHILOSOPHY IN
THE AGE OF WORDSWORTH (A Lecture). By A. C. Bradley,

Litt.D. 6d. net. (Lecture No. 10, 1909.)
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CALENDAR OF THE VICTORIA UNIVERSITY OF MAN-
CHESTER. Session 1904-5. Demy 8vo, 1100 pp. 3s. net.

(Publication No. 17.)

CALENDAR OF THE VICTORIA UNIVERSITY OF MAN-
CHESTER. Session 1905-6. Demy 8vo, 1200 pp. 3s. net.

(Publication No. 18.)

CALENDAR OF THE VICTORIA UNIVERSITY OF MAN-
CHESTER. Session 1906-7. Demy 8vo, 1300 pp. 3s. net.

(Publication No. 19.)

CALENDAR OF THE VICTORIA UNIVERSITY OF MAN-
CHESTER. Session 1907-8. Demy 8vo, 1400 pp. 3s. net.

(Publication No. 28.)
CALENDAR OF THE VICTORIA UNIVERSITY OF MAN-

CHESTER. Session 1908-9. Demy 8vo, 1460 pp. 3s. net.

(Publication No. 37.)

THE REGISTER OF GRADUATES OF THE UNIVERSITY OF
MANCHESTER UP TO JULY 1908. 2s. 6d. net, cloth 3s. 6d. net.

(Publication No. 36.)

The following are in preparation and will be issued shortly :

—

Celtic Series. No. I.

AN INTRODUCTION TO EARLY WELSH. By the late Prof.
J. Strachan, M.A., LL.D. Edited and completed by Prof. Kuno
Meyer, Ph.D. Demy 8vo.

This work will comprise a Grammar of Early Welsh with special

reference to Middle-Welsh prose. To the grammar will be added
selected passages from Early Welsh texts in prose and verse, together
with notes and a glossary compiled by Timothy Lewis, B.A.

A GLOSSARY TO THE BLACK BOOK OF CHIRK MANU-
SCRIPT OF THE WELSH LAWS. By Timothy Lewis, B.A.
Demy 8vo.

This will include a complete glossary to the oldest copy of the " Laws
of Howel Dda," contained in the "Black Book of Chirk," and will be
based on the photographic facsimile of that manuscript which is about to

be published by Dr. J. Gwenogvryn Evans in his collection of Welsh
texts. [In Preparation.

THE LANGUAGE OF THE ANNALS OF ULSTER. By TomIs
O'MliLLE, M.A. Demy 8vo.

The objects of this dissertation are firstly to investigate the date at
which certain old-Irish phonological developments took place, and
secondly to give an account of old-Irish declension as evidenced by the
language of the Annals of Ulster. An Appendix on the analysis of

Irish personal names is appended. [In Preparation.

Historical Series.

HANES GRUFFYDD AP CYNAN. The Welsh text with translation,

introduction, and notes by Arthur Jones, M.A., Jones Fellow in

History. Demy 8vo. [In Preparation.

THE CROMWELLIAN CONQUEST AND SETTLEMENT OF
IRELAND. By Robert Dunlop, M.A., formerly Berkeley Fellow.
Demy 8vo.

This work will consist of a series of unpublished documents relating

to the History of Ireland from 1651 to 1659, arranged, modernized, and
edited, with introduction, notes, etc., by Mr. Dunlop.

[In Preparation.
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Medical Series.

MODERN PROBLEMS IN PSYCHIATRY. By E. Lugaro, Professor

of Nervous and Mental Diseases in the University of Modena.

Translated from the Italian by David Orr, M.D., Assistant Medical

Officer and Pathologist to the County Asylum, Prestwich ; and

R. G. Rows, M.D., Assistant Medical Officer and Pathologist to the

County Asylum, Lancaster. With an introduction by T. S. Clouston,

M.D., Physician Superintendent, Royal Asylum, Momingside, and

Lecturer on Mental Diseases in Edinburgh University.

Deals with the problems met with in studying the causation of m-

sanity. These problems are discussed under the headings of psycho-

logical, anatomical, pathogenetic, etiological, nosological, social and

practical. There are 13 illustrations in the anatomical section.

[In the Press.

DISEASES OF THE EAR. By W. Milligan, M.D., Lecturer on

Diseases of the Ear and Nasal Surgeon to the Manchester Royal

Infirmary. [In Preparation.

DISEASES OF THE EYE. By C. E. Glascott, M.D., Lecturer on

Ophthalmology, and A. Hill Griffith, M.D., Ophthalmic Surgeon

to the Manchester Royal Infirmary. In Preparation.

Zoological Series.

STRUCTURE, DEVELOPMENT AND BIONOMICS OF THE
HOUSE FLY. By C. Gordon Hewitt, M.Sc. [In Preparation.

The following ivorls, though not technically Publica-

tions of the University of Manchester, are also issued from

the University Press :
—

MELANDRA CASTLE, being the Report of the Manchester and

District Branch of the Classical Association for 1905. Edited by

R. S. Conway, Litt.D. Introduction by Rev. E. L. Hicks, M.A.
Demy 8vo. Illustrated. 5s. net.

TRANSACTIONS OF THE INTERNATIONAL UNION FOR CO-
OPERATION IN SOLAR RESEARCH (Vol. i.. First and Second

Conferences). Demy 8vo, 260 pp. and plate. 7s. 6d. net.

TRANSACTIONS OF THE INTERNATIONAL UNION FOR CO-
OPERATION IN SOLAR RESEARCH (Vol. ii., Third Conference.)

Demy 8vo. 7s. 6d. net.

THE BOOK OF RUTH (Unpointed Text). 6d. net.

THE BOOK OF AMOS. (Unpointed Text.) 6d. net.

SCENES FROM THE RUDENS OF PLAUTUS, with a Translation

into English Verse. Edited by R. S. Conway, Litt.D., Professor of

Latin in the University. 6d. net.

THE MOSTELLARIA OF PLAUTUS. Acting edition with a transla-

tion into English Verse. Edited by G. Norwood, M.A. Is. net.

THE VICTORIA UNIVERSITY OF MANCHESTER MEDICAL
SCHOOL. 6d. net.
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THE TEACHING OF HISTORY AND OTHER PAPERS. By H.
L. Withers. Edited by J. H. Fowler. Crown 8vo, 270 pp.

4s. 6d. net.

"An interesting memorial of a teacher who was a real enthusiast for

education."

—

The Times.

"We can cordially commend this little book to the somewhat limited

but slowly widening circle who are likely to be interested in educational

principles and organization."

—

The Guardian.

A TARDINESS IN NATURE AND OTHER PAPERS. By Mary
Christie. Edited, with Introductory Note and Memoir, by Maxjd

Withers. Crown 8vo, 331 pp. 3s. net.

" The essays upon Thackeray, George Eliot, and R. L. Stevenson in

this voliune could scarcely be bettered."

—

The Guardian.

" The life-story of a quite remarkable woman—of a woman who used

her gifts always to the furthering of all that is sweetest and noblest in

life."

—

Tribune.

MUSICAL CRITICISMS. By Arthur Johnstone. With a Memoir

of the Author by Henry Reece and Oliver Elton. Crown 8vo,

225 pp. 5s. net.

" Without the smallest affectation or laboured attempts at smartness,

Mr. Johnstone contrived always to throw fresh light on the matter in

hand, and at the same time to present his opinions in a form which

could be understood and enjoyed by the non-musical reader."

— Westminster Gazette.

" Everyone who welcomes guidance as to what is best in music,

everyone who watches with some degree of fascination the power of

analysis, everyone who reads with a sense of satisfaction English, as it

may be written by a master of the craft, should read this book."

—The Musical World.

MANCHESTER BOYS. By C. E. B. Russell. With an Introduction

by E. T. Campagnac. Crown Svo. 2s. 6d. net.

"Mr. Charles E. B. Russell has written a most interesting and

thought-compelling book on a subject of almost vital importance."

—Yorkshire Post.

"Altogether it is an inspiring book."

—Liverpool Daily Post and Mercury.

EXCAVATION OF THE ROMAN FORTS AT CASTLESHAW (near

Deiph, West Riding), by Samuel Andrew, Esq., and Major William

Lees, J. P. First Interim Report, prepared by F. A. Bruton, M.A.

Price Is, net.

34, Cross Street, Manchester





UNIVEKSITY OF CALIFORNIA LIBRARY
BERKELEY

THIS BOOK IS DUE ON THE LAST DATE
STAMPED BELOW

Books not returned on time are subject to a fine of

50c per volume after the third day overdue, increasing

to $100 per volume after the sixth day.. Books not in

demand may be renewed if application is made before

expiration of loan period. =——====
^1^ 31 ^^'

^^p m }m

JSSS, CIR. AUG Z t373



GENERAL LIBRARY U.C. BERKELEY

BDD07'iS125

f|3l

V, //

1832.37




